PESIOMETA HA HAYYHHUTE TPY[QOBE
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3a KOHKYpC, 06siBeH oT TY — Codus B “AbprkaBeH BeCTHUK”, 6p. 101/27.11.2025 r.

I. BbBEAEHME

[To HacToOsIIIMS KOHKYPC KaHAUAATHT Y4acTBa ChC CIEIHUTE TPYHAOBE:

OO6w10 31 Opost HAYYHHU MYOJUKALMHU, OT KOUTO:

o 22 oposi ungexcupanu B Scopus w/uau Web of Science. 10 ot te3u myGnukarmu ca
BKJIIOYEHHU B rpyna B (moka3zartea 4), 10 ca Bximtouenu B rpyna I' (Ilokasarea 7), a
ocTaHanuTe 2 ca BKIro4YeHU B rpyma 3. 10 or myOiaukanuuTe ca CTaTUM B HAy4YHH
CHHUCaHMSI ChC COOCTBEHO Hay4YHO perieH3upane. OT TsX 2 Oposi ca B CIIUCAHUS ¢ KBapTUII
QIl, 1 Opoit e B criucanue ¢ kBaptiii Q2 m 6 Opos ca B cnmcaHusi ¢ KBaptuia Q3.
OcTtananuTe ca MpeiIcTaBeH! Ha MEKIYHAPOIHU HAYYHHU KOH(DEpPEHIINH;

o 9 Oposi HayyHM ITyOJIMKaNKY B HEpeepupaHu CIIMCAHNS C HAYYHO PELeH3UpaHe.

Eaun Opoii my0JiMKyBaH YHMBEPCUTETCKHM y4eOHMK, KOWTO ce M3IM0J3Ba 32 00y4eHHE Ha
CTY/IEHTH;

Ye1upu 0posi ny0JIMKYyBaHH YHUBEPCUTETCKH MOCOOUS, KOUTO CE€ M3IO3BaT 3a 00yyeHHE
Ha CTYJICHTH;

Tpu Opost 3aABKHU 32 NaTeHT WJIH MoJIe3eH MOJieJI, OT KOUTO 1 Opoii 3asBKa 3a eBpONencKu
MaTEeHT.

Enun Opoii npu3HaT mose3eH Mojel.

Bcuuku mpencraBeHr 3a ydacTHe B KOHKypca HAaydHHM TPYAOBE HE ca OWJIM TPENCTaBSHU 3a
MpuA00MBaHE HA HAyYHA CTETEH ,,JIOKTOP® HJIM 32 3a€MaHe Ha aKaJleMUYHATa JTHKHOCT ,,JJOIIEHT .

[IpencraBenuTe Hay4HH MyOJIMKALUU ca TPYNUPAHM TeMATHYHO B CIIETHUTE 00JIaCTH:

1.

No gk owh

Bnusinue Ha Kopo3uATa BBpPXYy MEXaHMYHMUTE CBoiicTBa Ha cromanara (B1-B6, I'2, I'll,
8 6pos);

MexaHu4yHU CBOICTBA Ha aAUTHUBHO npousBeaeHu nerainu (B7-B8, I'3-1'7, 7 6pos);
YcykBane Ha Tenose u npsTH (I'1, ['12-1'13, 3 6pos);

W3nuTBaHe Ha MaTepuanu npu Bucoku temneparypu (B9, I'14-I'15, 3 6pos);

Monenupane Ha 360Ha iommna (B10, 3-1 u 3-2, 3 6pos);

JuHamuuHO Moaenupane Ha ctoManeHu aeraiinu (I'8-I'9, 2 6pos);

OreHka Ha MEKOTaTa Ha XaBJIMEHU ThKaHU C METOJIUTE Ha IKOCTHO-/Ie(OPMAIIMOHHUS aHAIIN3
('10, I'17-1'19, 4 6pos);

Pa3Butue Ha HayuHOM3CNEMOBaTENCKaTa AeHOCT 1 yoBemkus kanurtan B TY — Codus (I'16,
1 Gpoit).

B Ttabmuma 1 e mpeacraBeHa o6o0mieHa uH(pOpMalMs 3a HAYKOMETPUYHHTE IOKa3aTesld Ha
KaHJH1aTa 1o KOHKypca.

KoHkypc 3a Al ,npochecop” Ctp. 107124 Kangwmpar: gou. H. [l. Hukonos



PestomeTa Ha Hay4HWUTe TPyAOBe Ha kaHauaaTa

Ta6bnuua 1. CnpaBka 3a HayKOMETPUYHUTE MoKasaTenn Ha KaHauaaTa.

MuHuManHu | Pe3yntar Ha
rpyna rIOKaBaTen U3NCKBaHNA KaHaAuaaTa
A 1. lucepranmoneH tpyx 3a npuckxaane Ha OHC ,,mokTop™ 50 50
4. XaObwirtanoHeH TPy — HAyYHH Ty OJIuKaIue (He mo-Mainko ot 10)
B B M3JJaHMsI, KOUTO ca pedeprupaHd U HHIEKCHPAHH B 100 187
CBETOBHOM3BECTHHU 0a31 IaHHM C HayYyHa HHPOPMAIIHSI
7. Hayuna myOnmKaIys B U3IaHus, KOUTO ca pedepupaHu 1 213
MHJICKCHPAaHHU B CBETOBHOM3BECTHH 0a3M JaHHM C HayYHA HMH(OPMAIHS
r 250
8. Hayuna myGnukanusi B HepedepupaHu CIHCaHUs ¢ HAyYHO 49
peleH3UpaHe WM B PeJaKTUPAaHU KOJICKTHBHU TPYAOBE
12. llutupanust WK pEeleH3UN B HAYYHH U3aHus, peeprupaHu U 470
WHJIEKCUPAHHU B CBETOBHOM3BECTHU 0a3u TaHHM C HAyYHa UHPOPMAIHS
bl | 100
14. llutnpaHus WK pereH3nu B HepedeprupaHu CITUCAHUS C HAYTHO 20
pelLieH3upaHe
17. PbKOBOJICTBO Ha YCIICIIHO 3aIUTHII JOKTOPAHT 60
(MuHEMATHHUAT OPO¥ TOUYKH 1O MoKa3areis e 40)
18. Yuactue B HalMOHAJIeH Hay4YeH WX 00pa30BaTeIeH IPOEKT 30
19. Yyactue B MEXKIYHAPOICH HAYYCH UM 00pa30BaTEICH MPOCKT 20
20. PBKOBO/ICTBO Ha HAIIMOHAJICH HAYYEH WM 00pa30BaTEJICH MPOCKT 20
22. TlpuBieyeHu CpelICTBA 110 TPOCSKTH, PHKOBOJICHU OT KaHu1aTa 8
E 220
23. [1yO6nukyBaH YHUBEPCUTETCKH YUECOHUK 40
24. Tly6nuKyBaHO YHUBEPCUTETCKO YI€OHO mocodne 43
25. [lyOnukyBaHa 3asiBKa 3a TATSHT WM TIOJIE3EH MOJIEI 60
26. [Mpu3HaTa 3asiBKa 3a MMOJIe3eH MOJIEII, TATEHT WITH aBTOPCKO 40
CBUJICTEIICTBO
29. PBKOBO/ICTBO HA Hay4eH WJIM 00pa30BaTENICH IPOSKT 20
30. XopapuyMm Ha BOJICHH JICKIIUH 3a IMOCIICHUTE TPHU I'OJAMHU B
K 120 213
OBArapcku yHUBEpCUTETH, akpeanTupanu or HAOA
31. Hayynu myOnMKamyy B CIUCAHUS C UMITAKT (GaKTop
3 . 20 20
(IF na Web of Science) u/minu ¢ umnakt panr (SJR Ha Scopus)
O6mo: 860 1563

B cnepgBamure pasznenu ca IafeHW Pe3lOMeTa Ha IPEICTAaBEHUTE 3a y4acTHE B KOHKypCa HaydHU
myOIMKauy, TPyIupaHd TEMaTHYHO.

KoHnkypc 3a Al ,npocbecop” Ctp. 2071 24 Kangwmpar: gou. H. [l. Hukonos



PestomeTa Ha Hay4HWUTe TPyAOBe Ha kaHauaaTa

II. Ny6nukauum B rpyna , BamsiHMe Ha KOpo3usiTa BbpXy MEXaHUYHUTE CBOUCTBA
Ha cToMaHaTa"

I'pynaTa BKIJIFOYBA CIEIHUTE HAyYHH MMyOIMKAIUHU:

1. Nikolov N, Marcheva Y, Tsonev V,
Methods for preparation of corroded steel specimens for mechanical testing,
MATEC Web of Conferences, 287:07004, 2019, https://doi.org/10.1051/matecconf/201928707004

B1. Tsonev V, Nikolov N, Marcheva Y,

Influence of plastic deformation of S235JR steel rods on their mechanical properties and corrosion behavior in NaCl solution,
MATEC Web of Conferences, 234:04001, 2018, https://doi.org/10.1051/matecconf/201823404001

B2. Nikolov N, Tsonev V, Penkov K, Kuzmanov N, Borisov B,
Machine for accelerated cyclic corrosion tests through alternate immersion in salt solution,
IOP Conf. Ser.: Mater. Sci. Eng., 664:012016, 2019, https://doi.org/10.1088/1757-899X/664/1/012016

B3. Tsonev V, Nikolov N, Penkov K,
Impact of atmospheric corrosion on the mechanical properties of B235 steel rods,
IOP Conf. Ser.: Mater. Sci. Eng., 878 012064, 2020, https://doi.org/10.1088/1757-899X/878/1/012064
B4. Tsonev V, Nikolov N, Penkov K, Marcheva Y,
Simulation of steel rod atmospheric corrosion by alternate immersion in salt solution,
IOP Conf. Ser.: Mater. Sci. Eng., 1002:012008, 2020, https://doi.org/10.1088/1757-899X/1002/1/012008
B5. Tsonev V, Nikolov N, Penkov K,
The importance of the initial diameter on the mechanical properties of steel rods after accelerated corrosion test,
AIP Conf. Proc., 2449:060003, 2022, https://doi.org/10.1063/5.0091466

B6. Nikolov N, Tsonev V, Marcheva Y,
S235 steel rods corrosion behavior according to their manufacturing process,
AIP Conf. Proc., 3129(1):040003, 2024, https://doi.org/10.1063/5.0201605

2. Nikolov N, Tsonev V,
Shear modulus determination of S235JRC cold drawn steel by tension and torsion tests,
AIP Conf. Proc., 3064(1):040007, 2024, https://doi.org/10.1063/5.0199309

[Ty6nukanus I'11 orpa3aBa HauanoTo Ha paboTara o TeMara. Ts nmpeacrasisiBa 0030p Ha OCHOBHUTE
METOJIM 3a MOATrOTOBKAa Ha KOpO3Wpalid MPOOHU Tella 34 MEXaHUYHO M3MUTBaHE. AHAIM3UpPaHU ca
0cO0EHOCTHUTE, IPEIUMCTBATA U HEJOCTAThIUTE HA PA3JIMYHU METOJH 3a [0JIydyaBaHe Ha yCKOpEHa
Kopo3us. B pesynTtar or ToBa M3cieBaHE € PEUIEHO EeKCIIEpHMMEHTalHaTa padoTa Ja 3alo4yHe ¢
MOTaIsHE Ha NMPOOHM Tella B COJIEH Pa3TBOP M €IHOBPEMEHHO C TOBA Ja CE€ pa3padOTH MallMHa 3a
MEPUONYHO MOTAMSHE B COJIEH Pa3TBOP.

W3cnenpane Bl npeacrasst mbpBUTE Pe3yATaTH OT KOPO3WOHHO M3CIIEABAHE UpE3 MOTAIIHE B COJIEH
pastBop (3.5% NaCl B nectunupana Boja 3a 6 ceamuin). M3cneaBanu ca aBe MIMPOKO U3MOJI3BAHU
MapKu KOHCTpyKIHoHHa ctomaHa — S235JR (ropemo BammyBanu mnpbsTH) U S235JRC (cTymeHo
U3TETJIeHU (KanuOpOBaHU) MPBHTH), CbC CXOJEH XUMUYEH ChCTaB. [loydeHn u cpaBHEHU ca KpUBUTE
Ha JehopMUpaHe IpU OITbH, MPOLIEHTHATA 3ary0da Ha TErJIo U CKOPOCTTa Ha 3aryda Terjio Ha JBaTa
MaTepuana. AHIM3UPAHU Ca PA3JIMKUTE B MEXaHMYHUTE U KOPO3HOHHHMTE CBOMCTBA, KOUTO C€
IBbJKAT OCHOBHO Ha pa3iMyHaTa MexaHuyHa oOpalOoTka. Thil KaTo 3a BpeMETO Ha eKCIIepHUMEHTa
KOPO3HOHHOTO BB3JIeHCTBUE € c1a00, B pe3ysTaT OT TOBa M3CJE/IBaHE € PEUIeHO Jia ce MPOBEE Mo-
MPOJBIDKUTENIEH €KCIIEPUMEHT, KONTO OM MOBIUSUIT MO-CHIIECTBEHO HA MEXaHUYHUTE CBOMCTBA Ha

pOOHUTE Tea.

KoHnkypc 3a Al ,npocbecop” Crp. 30124 Kangumpar: gou. H. [l. Hukonos
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PestomeTa Ha Hay4HWUTe TPyAOBe Ha kaHauaaTa

[Ty6nukanus B2 ommcBa ch3gaBaHETO M KOHCTPYKLUSATA Ha OpPUTMHAHA MalllMHA 32 YCKOPEHU
KOPO3MOHHH! U3IMUTBAHUA YPC3 IICPUOJUIHO TOTAIIAHE B COJICH PA3TBOP B CbOTBECTCTBUC CHC CTAHAAPT
EN ISO 11130:2018. Pa3paboTtena € u TeXHOJOTHS 3a pabdoTa ¢ MallMHATA W ca JaJICHU ITbPBU
pesyaratu. M3nuTanu ca ChIIMTE JIBa Marepuaia, B CHIIMS Pa3TBOP U 3a CHIIOTO BpeME Karo B
usciensane Bl. YcranoseHo e, ye ckopocTTa Ha Kopo3us 1o metoa B2 e okono 20 mbTH MO-BUCOKA
OTKOJIKOTO B m3ciienBane Bl, HO ca HEOOXOAMMHU JOMBIHUTEIHN HM3CIEABAHUS 32 J]a CC IMOIyYH
KOpeJalus ¢ peaJlHy eKCIJI0ATalluOHHH YCIIOBUS.

Karo IIbPBU OIIMT 3a TaKaBa KOpCiialug Ca MPOBCACHU HU3CIICABAHHA C HAJIMYCH IIPBT OT CTOMAHA
B235, npecTosin Ha OTKPUTO (KOPO3Usl B €CTECTBEHA aTMocdepa) B MPOAbDKEHHE Ha 25 TOIUHH.
Pesynrarure ca npencraBenu B myonukanuu B3 u B4.

B uscnensane B3 ca momyueHu, CpaBHEHU M aHAIM3UPAHU KPUBUTE Ha AehopMUpaHe Ha MaTeprasa
IIPU OI'BbH MIPEJIU U CIIE] KOPO3UOHHOTO Bb3/IEHCTBUE.

B uzcnenpane B4 cromana B235 e nojyioxena Ha MepUOANYHO MOTAISIHE B COJIEH PAa3TBOP MO METO/
B2. C nannu ot B1 u B2 e mianupan u npoBeneH €KCHEPUMEHT, NPU KOMTO € yCTaHOBEHO, e
TPEeTUpPAHETO Ha MaTepuana 1no meron B2 3a 52 guu Boau a0 O6au3bK €PeKT (KaTo NOBBbPXHOCTEH
pened, 3aryda Ha TErjo, SKOCTHO-Ae()OpMAIIMOHHH CBOWCTBA) CHPSAMO 25 TOAMHU EKCIIO3UIHS B
ectecTBeHa atmocdepa.

[Tpu paboTa ¢ KOPO3UpATUTE MIMHAPUYHY MPHTU € YCTAHOBEHO, Y€ IMOPai HEPABHOMEPHOCTTA HA
MOpaKEHUATA € MHOTO TPYJHO, a YECTO U HEBB3MOKHO, TOYHO J[a C€ Onpeaenu eQeKTuBHaTa 3aryoa
Ha JAMaMEeTbp OT KOPO3MOHHO BB3JCHCTBHE, Ype3 M3MEpBaHE HA Pa3MepH HIIM TErjo. 3aToBa B
uscienBane BS ca M3NUTaHM HAa ON'BH HEKOPO3UPATIU M KOpo3upanu (mpu 52 AHU NEPUOJUYHO
MoTamnsHe B COJICH pa3TBOp) HpoOHM Tema oT cromaHa S235JR ¢ aBa pa3nuyHU AMaMETHPA.
VYCTaHOBEHO € BIMSHUETO Ha HAYaJHUs JHaMEThp BbPXY KpHBara Ha JeopMUpaHe HAa MaTepuana
IpHU OIIBbH W BBPXY OTICIHUTE SKOCTHU mapaMmeTpu. [IpenoxkeHa e METOAHMKa 3a IpecMsTaHe
3arybara Ha IMaMeThp 0€3 u3MepBaHe, camo MO0 UHQOpMaIUs 32 HEKOPO3UPAIUS MaTepuall U 4pe3
M3IMTBAHE HAa OITBH Ha KOPO3UPAIUS MaTepUall.

[To metona B2 ca moioxeHn Ha KOPO3UOHHO BB3JEHCTBUE C MPOIBDKATETHOCT Mexay 52 u 189
JHY, a CJIeJl TOBA M3IHUTAaHU HA OIBbH, TOJSIMO KOJHYECTBO MPOOHU Tena oT ctomanu S235JR u
S235JRC, mox ¢dopmaTa Ha TpBTH ¢ AHaMeThp 6 MM. [1o BpemMe Ha eKCIO3WIMATa Kpaulara Ha
MPOOHUTE TeJIa ca 3alUTEHU C MUIayX, C [eJ MPU U3MUTBAHETO HA OITbH KpauIaTta uM Ja Obaar Imo-
no0pe 3axBaHATH B U3NUTaTeaHaTa MaluHa. CHUMKHM Ha HEKOPO3UPAIUTE U KOPO3UPATIUTE MPOOHU
TeJa ca JaajieHu B myosmkarys B6. AKIICHTHT B Ta3M IyOJUKAIHS € BHPXY MEXaHU3Ma Ha KOPO3Us
BBPXY (hopMaTa Ha KOPO3HOHHUTE MTOBPEIN IPH JIBaTa MaTeprasia. Y CTAaHOBEHO €, Y€ HE3aBUCUMO OT
CXOIHHSI CBhCTaB, IOJO0OHATA CTPYKTypa M €JHAKBaTa CKOPOCT Ha Kopo3us, (opmara Ha

KOPO3MOHHUTEC MOPAXKCHHUA € MHOT'O pa3jIndHa, 1 ca 00sICHEHH MIPUYUHHUTE 3a TOBA.

[To-HaTaTHIIHOTO W3CIIEIBAaHE HA CBOMCTBAaTa Ha TE3W MaTepuaid goseae jao myommkanus 102, B
KOSATO € ompejeneH aeopmanuonauaT Moaya G Ha cromana S235JR mo aBa pazmuyHM MeToNa —
4pe3 U3MUTBAHE Ha OMBH M Ha ycykBaHe. M3Mon3BaHO € MOJepHU3NPAHO 000pyIBaHE, HATMYHO B
karenpara. [lonydyenure pe3ynraTi OT ABaTa HE3aBUCHMHU €KCIIEpUMEHTA (Ha OIMbH U Ha YCYKBaHE)
ca MHOTO Oym3KkH (pasnuka mox 2%), KOeTo IEeMOHCTpHUpa TOYHOCTTA Ha M3MOJI3BAHUTE METOIU U
CpeICTBa.

KoHnkypc 3a Al ,npocbecop” Crp. 407124 Kangumpar: gou. H. [l. Hukonos



PestomeTa Ha Hay4HWUTe TPyAOBe Ha kaHauaaTa

II1.Ny6nukauumm B rpyna ,MexaHM4yHu CBOMCTBA Ha agWUTUBHO NPOU3BEAEHU
aetannu®

I'pynaTa BKIJIFOYBA CIEIHUTE HAyYHH MMyOIMKAIUHU:

3. Schwicker M, Nikolov N,

Fused deposition modeling: From idea to physical part,

AIP Conf. Proc., 2449(1):060002, 2022, https://doi.org/10.1063/5.0090857
F4. Schwicker M, Nikolov N,

Development of a fused deposition modeling system to build form-fit joints using an industrial robot,

Int J Mechanical Engineering and Robotics Research, 11(2):51-58, 2022, https://doi.org/10.18178/ijmerr.11.2.51-58, Q3
5. Schwicker M, Nikolov N,

Development of tensile test specimens for fused deposition modeling,

Materials Science Forum, 1058:175-182, 2022, https://doi.org/10.4028/p-24e2wo, Q3
6. Schwicker M, Nikolov N,

Strength optimization and strength prediction of fused deposition modelled specimens based on process parameters,

Int J Mechanical Engineering and Robotics Research, 11(7):527-534, 2022, https:/doi.org/10.18178/ijmerr.11.7.527-534, Q3
B8. Schwicker M, Nikolov N, Enk D,

Optimizing the fused deposition modelling process in terms of surface roughness,

AIP Conf. Proc., 3078:020002, 2024, https://doi.org/10.1063/5.0210110
['7. Nikolov N, Schwicker M,

Three approaches to PLA filament mechanical properties determination using tensile testing,

Proceedings of ERDev 2025, May 21-23, 2025, Jelgava, Latvia, TF030, https:/doi.org/10.22616/ERDev.2025.24.TF030
B7. Nikolov N, Tsonev V, Nikolov K,

Mechanical Properties of Polyamide Laser Sintered Specimens,

AIP Conf. Proc. 3339, 030004, 2025, https://doi.org/10.1063/5.029767 1

[Ty6nukanus I'3 oTpassiBa Ha4aI0TO OT paboTaTa Mo Temata. Tst mpecTaBIisiBa JIUTepaTypeH 0030p,
onmucBall MPUHOUINATE U TCXHOJIOTUUTE 3a aTIUTUBHO IMTPOU3BOJACTBO, C AKIICHT BBPXY IMpoLecca FDM
(TEXHOJIOTHSI 3a EKCTPYAMBHO TOCIOWHO H3rpakiaaHe). Bcuuku ONOKOBH cXxeMH W (QUTYpH B
nyOJIMKanuaTa ca aBTOpcku. M3monssan e 6oratust onut Ha gokropanta (M. Schwicker) 3a pabora
¢ kouBeHIMoHanHU 3D mpuHTepu. durypa 4 B nmyOiuKaImsaTa IpeacTaBsi OPUTHHAIHO M3CIICBaHEe
3a BJIMSIHUETO Ha OPHUEHTAIINATA Ha JieTaiia BbPXY KOJINYIECTBOTO BIOKEH MaTepHall 3a MO IbPIKAIIH
CTPYKTYPH M BBPXY BPEMETO 3a M3TPAXKIAHE.

[Ty6nukanus I'4 onmcBa crienuanHo Ch3/1a/ieHa aJJUTHBHA pOOOTH3HpaHa MPOU3BOACTBEHA CHCTEMA
(ARMS), 0asupana Ha uHgyctpuaieH pobor KUKA ¢ mect crenenn Ha cBo0OOJa, BKIHOYBAIIA
CIIeIMaJIHA PETYIMpyeMa uioya ¢ MoArpsiBaHe, eKCTPYyIep ¢ OPUTHHAIEH MPEXOTHUK KbM podoTa U
Ipyru aBTOpcku pemieHus. JlaneHa e O1okoBa cxeMa Ha HMH(OPMAlMOHHUS NMOTOK, OMHMCAHU ca
OCHOBHHTE CO(TYEpHU pEIICHHS M B3aUMOJICHCTBHS, IEMOHCTPUpAHa € padoTaTa Ha CUCTeMaTa, KaTo
ca BKJIFOUCHU CHUMKH Ha NMPOU3Be/IeHH JeTaiin. [IpeqHasHadeHneTo Ha cucTemMara € Iporu3BOJICTBO
Ha form-fit joints — kpenexxHu enemMeHTH, MPUHTHPAHU ,,Ha MSCTO" U TIPUTEKABAIIN HEOOXOIMMHUTE
SIKOCTHO-/1e()OPMAIIMOHHH CBOMCTBA.

[TonGopbT Ha ONTUMATHU MapaMeTpU Ha MPOU3BOJICTBEHUS IPOIEC 3a MOCTUTaHE HAa MAKCHUMAaJHU
SKOCTHHM CBOMCTBa Ha mpousBeaeHute ¢ ARMS netaiinu u3nuckBa NpUHTUPAHE HA Pa3IMYHU CEPUU
OT MPOOHHU TeJla U U3MUTBAHETO UM Ha OIbH. [IbpBOHAYATHUTE ONMUTH C MPOOHU TeNla C TEOMETPHS
no ISO 527-2 mokasa, ye craHzapTHuTe (HOPMHU U pa3Mepu ca HEONTHUMAIHMU 3a H3IMOJI3BAHUSA
IIPOM3BOJICTBEH INPOLEC M 3a M3MOJI3BaHMUA JUAMEThp Ha EKCTpyaupaliara ar3a. ToBa BOAM 1O
HETOYHOCTH B TE€OMETpHUSTa M J0 MPEXKAEBPEMEHHO pa3pyllaBaHE OT KOHLEHTpalus Ha
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PestomeTa Ha Hay4HWUTe TPyAOBe Ha kaHauaaTa

HampexxeHusTa B 3akpbriieHusTa. Cratus I'S mpezacraBs pa3paboTBaHETO Ha HOBA I€OMETpHUS Ha
IpOOHUTE Tejla 3a M3MUTBAHE HA ONBH. TecToBeTe ¢ HOBUTE NPOOHM Tela, NMPOM3BEACHU C
KoHBeHIMOHeNneH FDM mpunTep, mokasBar 3HaUYMTETHO MO-T100pO MOBEICHHE NMPU U3MUTBAHE HA
OITbH CIIPSIMO KOHTPOJIHU IPYIH CTaHIAPTHU NPOOHU TeJla, IPOU3BEACHH ChC ChIIUS IPUHTEP WIH C
MallliHa 32 JIeeHEe Ha TUIACTMACH O] HaJIsIraHe (IIIPHIL).

Crarus I'6 mpencraBsi oOMIMPHO HM3CJIEABAaHE HA BIMSHHETO HAa pas3nyHu rnapamerpu Ha FDM-
nporeca BbpXY SIKOCTTa Ha OIbH Ha m3paboreHute npoOHH Tena. C MoMouITa Ha CTaTUCTUYECKU
copryep e miuaHUpaH U MPOBEAEH MHOTO(PAKTOPEH EKCIEPUMEHT U € pellleHa ONTHUMU3AIMOHHA
3a/1aya C y4acTHEeTo Ha Hai-BaxkHute 10 TexHojmoruuHu napamerbpa Ha mpoueca FDM, karo ca
MIPOM3BEICHU U M3MHUTaHU 00110 216 nmpoOHU Tena. [IpennoxkeH e MoJen 3a MPOrHO3HO OMpeeIisTHe
Ha SAKOCTTa Ha OI'BH B 3aBUCHUMOCT OT Te3H napamerpu. Cbe craTucTuueckus copryep u Ha 6azarta
Ha TIPEUIOKEHUS MOJEN € ONpeAeieH ONTHMAaIHUg Ha0Op OT MapaMeTpu Ha Ipoleca.
ExcniepumenTtannaTa Bepudukaiys Ha MoIy4eHust Ha0op MoKasa SKOCT Ha OIbH, 0-BUcOKa ¢ 6.9%
CHPSMO Hail-BHCOKaTa CTOMHOCT OT MbPBOHAYAIHO U3NUTaHUTE 216 KoMOMHaAIMH.

Cratuss B8 mpencraBs Ipyro ONTHMH3AIMOHHO HM3CIEBaHE, LENSANIO Ja ONMpenenu Hai-go0para
KoMOuHanmst oT mnapamerpu Ha FDM-mpomeca, 3a monydaBaHe MHHHMajdHAa TparaBoCcT Ha
MOBBPXHUHHUTE HA IPUHTUPAHUTE JeTailnu. [Inanupan u npoBeneH € MHOTO(paKTOPEH EKCIIEPUMEHT
¢ 8-Te Hal-BaKHM TapaMeTpH Ha Tpolieca, BKiIrouBamn] 16 komOuHamu ot TsX. M3paborenu ca 16
poOHU Tea ¢ opurnHaiHa (popMa, MO3BOJSABAIIM OIICHKA HA TPANlaBOCTTA MPHU 6 Pa3InYHH BI'bJla Ha
HAaKJIOH COpSIMO OCHOBHAaTa TIUIo4a Ha npuHTepa. Peamusupanu ca 96 wu3MepBaHUS ChC
CTeNMaM3UpaHa armaparypa. Y CTaHOBEHHU ca JBe KOMOWHAIIMHM OT MapaMeTpu, KOUTO JaBaT Haii-
MaJka rpamnaBocT. [loigyyeHa e 3aBUCHMOCTTa MEXKy I'panaBOCTTa U HAKJIOHA Ha MOBHPXHOCTTA IPU
JIBE Pa3IMYHHA BUCOYMHH HA IPUHTHUPAHUS CIIOM.

Cratus I'7 mpenctaBst M3cCie[BaHE Ha BIUSHHETO HAa TEXHOJOIMATAa HA IPOM3BOJCTBO BBPXY
MEXaHMYHHUTE CBOMCTBA Ha Marepuasna ((pUiIaMeHT OT NOJWIaKTUAHA KucenuHa PLA).
ExcriepyMeHTanHO ca MOJIyYE€HU U Ca CPABHEHM SIKOCTTA HA OITBH U MOAYJIBT Ha €JIaCTUYHOCT Ha
CYpOBHUsI (pHIIaMEHT C T€3U Ha MIPOU3BEICHUTE OT HETO MPOOHU Teja upe3 mpuiioBade u upe3 FDM-
npuHTUpaHe. EIHOBpeMEHHO C TOBa € NPOCIENEHO BIMAHHETO Ha METOoJa Ha U3MHUTBaHE
(M3nMTBaTeNIHA MalIMHA, MEPHA JIBJDKMHA, METOJ 3a M3MEpBaHE Ha HaJUIbXKHUTE AedopMaluy,
MaTepuaj Ha 3aXBaTWUTE), JUAaMEThpa U Bb3PACTTa Ha (PUIAMEHTA BbPXY MOJIYYEHHUTE PE3YITATH.
YcTaHOBEHO e, ye MeXaHu4HuTe cBoiicTBa Ha FDM-nipunTHpanuTe neTaiaHu Morar aa JOCTUTHAT
T€3M Ha CypoBHsI (MIAMEHT caMO IpH ONTHMAJIHM MapaMeTpu Ha MNPOM3BOACTBEHMsS IpOIIEC.
[npunBanuTe MPOOHHU Teja MOKa3BaT AKOCT U €IaCTUYHOCT €/IHAaKBa C Ta3W Ha CypOBHs MaTepHall.

[Ty6nukanus B7 He e mpsiko CBbp3aHa ¢ OCTaHAIMTE IMyOJIMKAIMM B Ta3u rpyna. Ts e pe3ynraT oT
u3cieBaHe, NMOpPbUaHO OT 4YacTHa (upma, 3aHUMaBallla ce C MPOEKTHpaHe U M3paboTBaHE Ha
MEIUIMHCKH npoTe3u. LlenTa e 1a ce onpenenar sKoCTHO-1e(hopMallMOHHUTE CBOMCTBA Ha JeTailin
ot nonuaMu PA12, mpuHTHpaHU Ype3 CeNeKTUBHO Ja3epHo cuHTepoBane (SLS), mpu Tpu paznuyau
opuenTanuu Ha cioesere (0°, 45°, 90°) cnpsimo HaaIbKHATA OC Ha JeTaiia. [Tomyuenu ca kpuBuTe
Ha JnedopMHUpaHe Ha MaTepHuaja NMpH ONBH M NPU YCYKBaHE M ca OIpENeeHH TpaHMllaTa Ha
IIPOBJIaYaHe, KOCTTa U MOJYJHT HA €JAaCTUYHOCT MU JBaTa BUAA ChIPOTUBA. Y CTAHOBEHO €, ue
NPUHTUPAHUTE JETAUIN UMAaT MHOT'O BUCOKO KaueCTBO, BIMSHUETO HA OPUEHTAIMATA Ha CJIOS € cl1abo
(ot mopsigbka Ha 11%), a MOBeACHNETO HA U3MUTAHUTE JETAWIN € 110100HO Ha TOBA HA XOMOTE€HHH U
M30TPOIHU 00pa3Ly OT ChIIHSA MaTepHall.
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IV. MNy6nukauum B rpyna , YCyKBaHe Ha TefioBe U NpPpbTHU"

I'pynaTa BKIItOYBA CIEIHUTE HAyYHH MMyOIMKAIUHU:

2. Hukonos H, Bopucos b, KyamaHos H,

Cb3gaBaHe Ha CTeH[ 3a U3NUTBaHe Ha MaTepuanu npu YUCTO yCyKBaHe, NpeaHasHayeH 3a nabopaTopHu ynpaxHeHNS.

KoHdepeHuus “bynTpanc-2015", ¢Tp.50-54, ISSN 1313-955X, https://bultrans.org/files/proceedings/bultrans-2015.pdf
3. Hukonos H, Bopucos b,

MeToauka 3a paboTa ¢ HOBOCb3gageH CTeHA 3a M3NUTBAHE HA MaTepuanyt Mpu YUCTO YCyKBaHe,

KoHdepeHuus “bynTpanc-2015", ¢Tp.55-59, ISSN 1313-955X, https://bultrans.org/files/proceedings/bultrans-2015.pdf
M. Nikolov N,

Stress and deformation analysis of a twisted pair of steel wires,

Applied Sciences 15, No.17: 9429, 2025, https://doi.org/10.3390/app15179429, Q1

B nyOnukanus I'l2 e ommcaHo cb3AaBaHETO CTEHJ 3a JTAOOPATOPHH YIPAXKHEHUS IO TEMUTE
LA3nuTBaHe Ha Marepuanute u ,,YucTto ycykBaHe*, KOUTO ca dYacT OT OOy4YeHHETO IO
,ChIIpoTUBJIEHHE Ha MaTepuainTe™. HanpaseH e 0030p Ha ChLIECTBYBALUTE PELLICHUS U N3UCKBAHUS
KbM TaKOBa U3MUTBaHE, U30paHa € KOHLENUs U ca pOopMyIHpaHu TEXHUYECKH U3UCKBaHUs, ONIMCaHa

€ KOHCTPYKIUATA HA Cb3aAaACHUA CTCH.

B ny6nukanus I'13 e npencraBeHa pa3paboTeHaTa LIsI0CTHA METOIMKA 3a IPOBEXK/1aHEe HA U3IIUTBAHE
Ha yCyKBaHE C HOBOCBH3/JaJICHUS CTEH]I U 32 00paboTKa Ha moaydeHure pesynratu. [lokasana e kpusa
Ha JedopMHpaHe MpH YCYKBaHE HA apMUPOBBbYHA cToMaHa S235 ¢ muamersp 6.5 MM, morydeHa ¢
IIPEICTaBEHUTE CTEH]] U METOIUKA.

B nepuona 2015-2020 r. creHABT € MOETANHO YCHBBPLUICHCTBAH M €KUIIMPAH 32 U3BBPLIBAHE Ha
Hay4YHOU3CJIEI0BATEICKA NEUHOCT. [IbpBOHAYAIHO € Ch3JaJicHa OpUTMHAIHA ONTHYHA CUCTEMA 3a
M3MepBaHe Ha bIIoBUTE Aedopmannu. B mocneacTBie € HaMaleHO Pa3CTOSHUETO MEXAY 3aXBaTUTE
U € 3aKyTEeH BTOPU CHJIOMED C MO-TOJIsIM 00XBaT. PHUHOTO 3aIBUKBAHE € 3aMEHEHO C eIEKTPUYECKO,
MOCPECTBOM CTHIIKOB €JICKTPOBHUIATEN, YIIPABIIsIBAH ¢ MUKpOKOHTposiep Arduino. Paspaborenu ca
KOMIUIEKCHU uHTepdeiicu u anroputMu B cpena LabVIEW™ 3a ynpaBneHue Ha creHza, 3a
o0pa0oTKka W BH3yaJU3UpaHE B pEaJIHO BpEeME Ha IOJIy4aBaHWUTE PE3yJITaTH, 32 ABTOMATHYHO
MoJiyyaBaHe Ha Je(opMallMOHHUS MOAYN B €JacTH4Hara objacT W Jp. EnHOBpeMeHHO ¢ ToBa ca
M3MHUTAaHU MHOXECTBO IMPBHTHU U TEJIOBE OT Pa3IMYHU MaTEPUATIU U C pa3HOOOPa3HO MpeIHAa3HAYCHHE.
YacT ot pesynrarure ca npeacraBeHu B ctatuu ['2 u B7.

VY CBBBPIICHCTBAHUAT CTEH]I 32 U3MUTBAHE HA YCYKBAaHE € YaCTUYHO TpeAcTaBeH B myonukarms I'1,
KBJIETO € HallpaBeH MOApOOEH aHajJu3 Ha HAMNpPeKEHUATa W JAePOpMalMHUTE, BH3HUKBAIIU IPHU
B3aMMHO YCYKBAaHE Ha CTOMaHEHU TeJIOBE ¢ AuaMeTbp 4 mm. PazpaboTeH u BaTuaANpaH € MOJIET C
KpallHH €JIEMEHTH, MOIXOJI] 32 CUMYJIUpPAaHEe Ha TOJEMHU IIacTUYHH aedopmanmu. CrienuaaHo
BHHMAaHUE € OT/CJICHO Ha CBOMCTBaTa Ha Marepuania, 6asupaHu Ha COOCTBEHW M3MUTBAHUS Ha OMBH
1 ycykBaHe. M3ciieiBann ca KaKTO MaKCUMAJTHUATE, TaKa U OCTAThYHUTE HAMPEKEHUS. Y CTAaHOBEHO
€, 4e MpHU MajKka CThIIKa Ha B3aMMHO YCYKBaHE HaIPEKECHHTA TI0 BpeMe Ha neopmMupaHe Morar ja
HaJIBUIIIAT TPAHMIIATA HA MPOBJIAaYBaHE HA MaTepHalia IBa WM MOBEYE IBTH, KOETO Ch37]aBa PUCK OT
paspymaBane. OCTaThUHHUTE HAMPEIKEHU clief] JeopMUpaHe UMAT CIOKHU Pa3pe/IeieHus, KOUTO
BapupaT ChC CTHIIKaTa, HO CPETHUTE UM CTOMHOCTH OCTaBaT B TECEH JIUAIa30H.
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V. NMy6nukaumm B rpyna ,A3nutBaHe Ha MaTepuasiu Np1M BUCOKU TeMnepaTypu"

I'pynaTa BKIItOYBA CIEIHUTE HAyYHH MMyOIMKAIUHU:

4. Loxes B, [inmosa b, Hukonos H,
Kputepuu 3a oLieHka Ha NOBEAEHUETO Ha MaTepuany, paboTeLLy npy BUCOKM TeMNepaTypy U NPOMEHNNBO HaTOBapBaHe,
KoHdepeHuus ,AMO 2010, cTp.176-181, ISSN 1313-4264,
https://scispace.com/pdf/kriterii-za-otsenka-na-povedenieto-na-materiali-raboteshchi-4mweo214fn.pdf

5. LoHes B, Hukonos H, [lumosa b, KyamaHos H,
Cuctema 3a U3NUTBaHe Ha MaTepuanuTe Npy NOBMULLEHN TEMNEPATYPY U LIMKIUYHO HaTOBapBaHe,
KoHdepeHuus “bynTpanc-2011", cTp.283-286, ISSN 1313-955X,
https://bultrans.org/files/proceedings/bultrans-2011.pdf

B9. Kuzmanov N, Tsonev V, Nikolov N,
Predictive fatigue curve of Inconel 600 wire at 700° C,
AIP Conf. Proc., 2557(1):040002, 2022,
https://doi.org/10.1063/5.0107464

B ny6nukanus ['14 e pasrienaHo MOBEJSHUETO HA MaTepHaIUTe NMPU MOBUIICHH TeMIepaTypu U
NPOMEHJIMBO HaToBapBaHe. JlameHW ca Hail-uyecTo U3MOJI3BAHWUTE KPHUTEPUM 3a OLEHKa Ha
MOBEJICHHETO HA MaTepHaJIWTe B YCIOBHATA Ha IMbiI3eHe M ymopa. OmmcaHu ca Mojenu 3a
MPOTHO3UpPAHE Ha pecypca MpU €AHOBPEMEHHO MPOTHYAIIM MPOLECH Ha IThJI3€HE M ymMopa U €
Ipe/IoKeHa METOJMKA 3a OLIEHKAa Ha pecypca IpH Te3u ycioBus. PemieHa e npuMepHa 3ajaaya 3a
OLICHKA Ha pecypca Ha JIeTailil, u3padoTeH OT ayCTEeHUTHA XPOM-HUKEIIOBa CTOMAaHa.

B nybnukanus I'l5 e mpencraBeHa cbh3gazneHa OT aBTOPCKHS KOJEKTUB KOMIUIEKCHA CHCTEMaA 3a
M3MUTBAaHE HA MaTepUali, padOTEIH MTPH €HOBPEMEHHO BB3/ICHCTBUE HA TIOBUILICHN TEMIICPATYpH
Y IPOMEHJIMBO HaToBapBaHe. ONucaHy ca OT/AETHUTE MOYJIM Ha cCUCTeMaTa — U3MUTaTeIHa MallliHa,
HarpeBaTeJIHO YCTPOICTBO, 3axBalllallld €JIEeMEHTH, BBb3IpHUEMaTesd 3a Cuia, TemIeparypa Hu
nedopmanuy, cucTeMa 3a yrnpasieHHe Ha m3nuTBaHeTo. CucremMaTa MoXe Aa Objae M3MONI3BaHa 3a
OTIpeJieNIsTHE MEXaHUYHUTE XapaKTEPUCTUKHA Ha MAaTEPUAINTE NIPU NUKIMYHO HATOBApBaHE Ha OIBH
u pabotHu Temnepatypu a0 1100°C.

OnuThT M yacT OT oOopyaBaHeTo, onucaHu B pabora I'lS ca m3mon3BaHu NHpu Ch3JaBaHe Ha
crcTeMara ¥ M3ClieIBAHETO, ONMcaHu B myonukanus B9.

B nyb6nukanus B9 e momydeHa ekciepuMeHTAIHO MPOTHO3MPaHa KpUBa Ha ymopa 3a Ten oT Inconel
600 npu temnepatypa 700 °C u xoedpunueHt Ha acumerpus 0.5, Ha 0a3a MIECTCTHIIKOBA cCXeMa Ha
HaTOBapBaHe ¢ 001a npoabHKkUTeTHOCT okoso 290 000 nukbia. C momydeHara KpuBa MOXKe Jia ce
MIPOTHO3MpA TPAHMIIATA HA YMOpa 3a OpOil IUKJIN, MHOTOKPATHO HABHUIIIABAI TIPOIBDKATETHOCTTA
Ha ekcriepuMeHTa. M3rpajzeHa € opurrHaiHa CHUCTEMa 3a M3MHWTBAHE, BKIIOYBAIA MEXAaHU3MH 3a
HaTOBapBaHe, HarpeBaTeaHara neny oT uicieaBane I'15, KOHTPOIHU YCTPOICTBA U U3MEPBATEITHO
oOopynBane. [laneHa e nocienoBaTeTHOCTTa 3a paboTa ChC CUCTEMATA U € MPEJI0KEHA METOA0I0T U
3a MPOTHO3UPAHE HAa KPUBATA HA yMOpa Ype3 YCKOPEHU TECTOBE U CTHIIAJIOBUIHO yBEJIMYaBaHE HA
MaKCUMaJHOTO HaTOBapBaHe.
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VI. Ny6nukaumm B rpyna ,MoaenupaHe Ha 3b6Ha nomna"

I'pynaTa BKIItOYBA CIEIHUTE HAyYHH MMyOIMKAIUHU:

3-1. Mitov A, Nikolov N, Nedelchev K, Kralov I,
CFD modeling and experimental validation of the flow processes of an external gear pump,
Processes, 12(2): 261, 2024, https://doi.org/10.3390/pr12020261, Q2.
3-2. Nikolov N, Mitov A, Kralov |,
Advanced 2D computational fluid dynamics model of an external gear pump considering relief grooves,
Applied Sciences, 14(10): 4299, 2024, https://doi.org/10.3390/app14104299,Q1
B10. Mitov A, Nikolov N, Kralov [,
Influence of the radial gap on the external gear pump performance,
Applied Sciences 15, no. 2: 907, 2025, https://doi.org/10.3390/app15020907, Q1.

Cratus 3-1 npencrass asyusmepeH (2D) CFD moaen, mo3BosiBall 4MCI€HO U3CiIeIBaHe Ha 1e0uTa
Ha 3p0Ha TOMIIA OT OBJATAPCKU MPOU3BOAUTEN KaTo (QYHKIHMS Ha pa3iInyHU mapamerpu. Pasrienanu
ca 42 pexxnMa Ha paboTa, KOMOMHUPAIIHM YecToTa Ha BhpTeHe (950—1450 min™t) u nanarane (5-150
bar). Uucnenure pesynraTd ca BaJMAMPAHU CKCIIEpUMEHTaNHO. [IpemokeHa € OpUTHHAIIHA
METOJI0JIOTHS 32 OTYUTAHE BIMSHUETO HA M3IYCKATEIHUTE KaHAJIU Ype3 KOPEKLMs B IIMpUHATA Ha
3pOHUTE KoJena. Beupeku orpanndenusara Ha cpaBHuTenHo npoctust 2D CFD monen e nosnydeno
MHOT0 J0OpO CHBMHAJICHHE MEK/Y YACICHUTE U EKCIICPUMEHTATHUTE PE3yJITaTH.

Crarus 3-2 npencraBs ycbBbpiieHCTBaHa Bepeus Ha 2D CFD mogena, B K0SITO 110 OpUTHHAJICH HAUWH
ca MOJIeJIMPaH! Pa3TOBAPBAIUTE KAaHAIU U € OTYETEHO TAXHOTO BIUSHUE BBPXY pabOTHHSA 00eM M
paborara Ha nmommara. [Ipu ToBa oTnama HEOOXOAMMOCTTA OT KOPEKIHs HA IIMPHUHATA HA 3bOHHUTE
KoJIesa, KakBaTo € mpeyiokeHa B rpeaxoanara cratust 3-1. [lomydennTe pe3ynTatu ca BaTuAUPaHU
C eKCTIEPUMEHT, IIPU KOETO 3a pa3IMIHUTE PEKUMH Ha paboTa ce rmoirydu cbBriagenne 97.93-99.82%.
3aKIIIOYSHHUETO €, Y€ TO3H MOJIEI € MOIX OIS 32 BKIIFOUBAHE B TIO-CIIOKHU MOJIEIH HA XUIPABINIHA
CHCTEMH, C IIeJ M3CJIeIBAaHE Ha BUOPAILIUH U IIIyM.

Haii-noBara cratust mo Tasu tema e cratusa B10. Tsa mpenacraBs 4HMCIEHO U €KCIEPUMEHTATHO
u3cieIBaHe Ha BIMSHUETO Ha pajuaiHaTa XjJaOruHa BbpXY MIPOU3BOIUTEIHOCTTA HA 3b0HATA [TOMIIA.
YucneHuTe pe3yiTaTtu ca CpaBHEHHM C PE3YyNTaTU OT COOCTBEH €KCIIEPUMEHT, KaKTO U C JIaHHU OT
TEeXHWYeCKaTa JOKYMEHTAIUs Ha mpou3BoauTess. [lomydeHuTe pa3inuku ca B Auana3ona ot -6.44%
1o 2.48%. Pa3zpaboTeHa e opurnHagIHa METOJOJIOTHsI, KOATO MO3BOJISABA MOJIy4aBaHETO HA OOEMHUS
n obmums KIIJ] xaTo ¢pyHKIUS OT yecToTaTa Ha BbPTEHE HAa MOMIIATa MPU Pa3IMYHU CTOMHOCTH Ha
paauanHaTa XJlabMHA, C M3MO0JI3BaHEe Ha JaHHUTE HA MPOM3BOAMTENS 3a HOMHUHAJIHA XJaOMHA U
pesynratute ot CFD cumynanmm, 3a KOUTO € IPHIIOKEH MOJCTBT OT cTaThs 3-2. Y CTaHOBEHO e, 4e
xyiabunHa ot 0.04 MM e rpaHWYHa 3a M3CJe/IBaHaTa MOMIIa, aKo TS HEe pabOTH € YeCTOTa Ha BbPTEHE
HaJ HOMMHAaJHaTa. MeToAoNorusITa MOXKe Ja Ce MPWJIOKH U KbM JPYTd BHUJIOBE XHUJIPaBIMYHU
o0eMHU TIOMIIH, 32 J1a C€ OLIEHHU TSAXHaTa paboTa B Mpolieca Ha U3HOCBAHE.
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VII. Ny6nukauum B rpyna ,[JlnHaMMUYHO MOAEeIMpaHe Ha CTOMAHEeHu aeTtamnun"

I'pynaTa BKIItOYBA CIEIHUTE HAyYHH MMyOIMKAIUHU:

8. Nikolov N, Sinapov P,
Determination of the internal resistance of a hammer drill chisel,
Journal of Theoretical and Applied Mechanics, 56(1):169-178, 2018, https://doi.org/10.15632/jtam-pl.56.1.169, Q3.
9. Sinapov P, Nikolov N,
Damping ratio determination of a cantilever steel beam,
Journal of the Balkan Tribological Association, 28(1):15-25, 2022, ISSN 1310-4772,
https://scibulcom.net/en/article/m3tiZZ0ZjS6gtPTaBuy9

Cratus I'8 pasriexaa cBOOOJHUTE 3aTHXBAILM TPENTEHUS Ha pabOTEH HHCTPYMEHT 3a PbueH
nepdopatop (mmno). oo e npeacraBeHo KaTto cucTeMa ¢ pasnpeaeseHd apaMeTpH; CbCTaBeH
€ IMHAMUYeH MOJIeJl, KOWTO € IUCKPeTU3UpaH 1o Meroaa Ha kpaiinurte enementd (FEM), a 3agauara
e pemena uucieHo ¢ MATLAB®. 3anoxenuTe B Mojena CTOMHOCTM Ha CBIIPOTHBIEHHETO —
KoepuuueHtute o u P, dopmupamu maTpunata Ha AemndupaHe Ha Peiinmum — ca ompeneneHH
€KCIIEPUMEHTAIHO OT 3alHCaHH 10 TEeH30METPUYEH METOJ CBOOOJHU 3aTUXBAIlM TPENTEHHUs. 3a
BepUUIIMpPaHe HA MPEIJIOKEHUS MOJIET € U3BBPIICHO CPAaBHEHUE MEX]1y MOJICIIMPAHUTE TPEITECHUS
U EKCIIEPUMEHTAIHUS 3aIHC, IPU KOETO € YCTaHOBEHO J00PO ChBIAICHHUE.

Ienta Ha pabGora I'9 e na ce moiay4yn KOoepUUUEHTHT Ha JeMI(upaHe Ha MEXaHWYHA CUCTEMaA 4pe3
CpaBHsBaHE Ha CKCIEPUMEHTAJIHM W 4YUCICHM pe3ynaTtaTv. M3cinenaBaHara MeXaHM4YHA CHCTEMa
IIPEJCTaBIsiBa KOH30JIHA CTOMAaHEHa Ipella ¢ IPUKPENEHa KbM HEsl Maca — aKCEeJIEPOMETBD.
CBoOosHNTE 3aTUXBALIM TPENTEHHs Ha CUCTEMaTa ca PEruCTPUPAHU EKCIIEPUMEHTAHO, IO
TE€H30METPUUYEH MbT. JJMHAMUYHUAT MOZIET Ha cucTemara e quckperusupan ¢ FEM, a ypaBHeHusTa
ca pemenn ¢ MATLAB®. Haii-106poTo ChBIajeHHe MEXKIYy €KCHEPMMEHTATHUTE U YHMCICHHTE
pe3yATaTH € MOIYYEeHO MEXy ITbpPBa U TPETa COOCTBEHHU YECTOTH, MPU KOSHHUIMEHT Ha JieMIpupaHe
0.0069.
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VIII. NMNy6nukaumn B rpyna ,OueHKa Ha MeKOoTaTa Ha XaBJ/IMEHU TbKaHMU C
MeToAuTe Ha AKOCTHO-AedopMaLMOHHUA aHanm3"

I'pynaTa BKIJIFOYBA CIEIHUTE HAyYHH MMyOIMKAIUHU:

0. Nikolov N, Germanova-Krasteva D, Kandzhikova G,
Development of a 3D model of terry fabric,
International Journal of Clothing Science and Technology, 24(4):237-250, 2012,
https://doi.org/10.1108/09556221211232838, Q3.

7. Nikolov N, Germanova-Krasteva D,
Some problems in simulation modelling of terry fabrics,
Journal of Multidisciplinary Engineering Science and Technology (JMEST), 1(5):348-363, 2014, ISSN: 3159-0040,
https://www.jmest.org/wp-content/uploads/JMESTN42350278.pdf

8. Hukonos H, Kpbctesa [1, Kangxukosa I,
M3umcnnteneH mogen 3a OLEHKa Ha MEKOTaTa Ha ThKaH C MPUMKOBA CTPYKTYpa Mo METOAA Ha KpaiHUTe eNeMeHTH,

XVI HayyHa koHtbepeHUys ¢ MexayHapoaHo ydactue EM®'2011, Tom 2, cTp.168-174, ISSN 1310-9405
https://e-university.tu-sofia.bg/e-publ/files/3703 Computational Model for Softness Assessment of Pile Fabrics Applying the Finite Element Method.pdf

9. Hukonos H, Kpwcresa [,
MeToz 3a KOMMKOTLPHO MOAENMPaHE Ha NMOBEAEHUETO Ha XaBNUEHM ThKaHK Npu komMnpecus, 13-1a OBLIOTEKCTUNHA
koHdepeHuus “UHOBALIMN B TEKCTUNA U OBJNEKNOTO "2014”, ctp.142-157, ISBN 978-954-919-512-5,
https://e-university.tu-sofia.bg/e-publ/files/3712_Method_for_Computer_Modelling_of Terry Fabrics_Compression.pdf

[TyOmukarus I'10 omucBa ch3gaBaHETO HA TPHHM3MEPEH IEOMETPHUYEH MOJE] Ha Cyposa XaBIUCHA
ThKaH, MOJXOJISAII 32 SKOCTHO-Ie(OpMaIlMOHEH aHau3. HampaBeH e CTpyKTYpeH aHallu3, U3BbpIIe-
HU Ca U3MEPBAHUS U TPECMSTAaHUs 3a NOJy4YaBaHe Ha HeoOXoaqumuTe Gpopmu u pazmepu. [loapooHo
e nmpencraBeH nu3rpaaeHusar B SolidWorks® mopern.

[Ty6nukanuss I'l8 omuca paspaborenuss B ANSYS® Workbench™ wuzuncnurenern mozen 3a
u3cienBaHe J1e(opMallMOHHOTO MOBEJCHUE Ha cyposa ThKaH ¢ MPUMKOBA CTPYKTypa MpU HATHUCK.
Omnucanu ca OTAETHHUTE eTanu MpU ch3JaBaHe Ha Mojena. [loka3aHa U aHamM3UpaHa € ThbKaHTa IpU
pasnuyHM cTa Uy Ha aedopmupane. CUMyIallMOHHUTE PE3YJITaTH Ca CPABHEHU C €KCIIEPUMEHTAITHO
nojyyeHu aedopmanmonHu kpuBH. [lonydeHa e BUucoka CTeNeH Ha ChBIa/ICHUE.

B ny6nukanus I'19 e npeacraBeH yChbBbPIIEHCTBAH FEOMETPUYEH M U3YUCIUTENEH MOJIEN Ha npana
XaBJIMEHA ThKaH, IPU KOATO (opmara Ha NPUMKUTE € 3HAYMTEIHO MO-CI0KHA OTKOJKOTO MpHU
cypoBara ThKaH. MeKkoTaTa Ha XaBJIMEHATa ThKAaH € OLICHEHA Upe3 MOBEACHUETO M MTPU KOMIIPECHs,
KaTo KpUBUTE HajsraHe/nedenrna (aedopMaliloHHN KPUBH) ca MOJYYEHH C ONUCAHMS MOJET U C
eKcriepuMeHT. Pe3ynraTure OT Mojesna M eKclepuMeHTa ca OJM3KM M JI0Ka3BaT KayecTBaTa Ha
Mozena.

[Ty6nukanus I'17 npencraBisBa 0000IIeHHEe HA HATPYHNAHHs OMMUT IPU MOJETUpPAaHE HA XaBIHEHU
ThKaHH. [Ipenoxkena e o01a MeTo10JIOTHS 32 U3TPaKAaHe HAa CUMYJIallMOHeH Mozien. Onucanu ca
MHOECTBO 0COOEHOCTH M JIETaisIu, KOUTO ca MPEeAnocTaBKa 3a ycnemHno Moaenupane. [locraBen e
aKILICHT BbPXY MOJCIMPAHETO HA OMEKOMmeHa XaBIIMEHA ThKAH, KOATO MMa 3HAYUTEJIHO I10-CJI0XKHA
¢dbopma Ha IPUMKHUTE OT MpaHaTa ThKaH, ¢ KOETO ca 00XBaHATU BCUYKH €TaIld J0 MOJy4aBaHETO Ha
KpalHHUs IPOAYKT.

KoHnkypc 3a Al ,npocbecop” Crp. 11 07 24 Kangumpar: gou. H. [l. Hukonos


https://doi.org/10.1108/09556221211232838
https://www.jmest.org/wp-content/uploads/JMESTN42350278.pdf
https://e-university.tu-sofia.bg/e-publ/files/3703_Computational_Model_for_Softness_Assessment_of_Pile_Fabrics_Applying_the_Finite_Element_Method.pdf
https://e-university.tu-sofia.bg/e-publ/files/3712_Method_for_Computer_Modelling_of_Terry_Fabrics_Compression.pdf

PestomeTa Ha Hay4HWUTe TPyAOBe Ha kaHauaaTa

IX. My6nukaumua B rpyna ,Pa3BuTue Ha HayuyHou3cnegoBaTesiCKaTa AEUHOCT U
yoselwwkusa kanutan B TY — Cocpusa™

I'pynaTa BKIItOYBaA cleiHATa HAy4YHA MMyOIMKaIMs:

6. Kpanos W, Ctounos B, Mnbboea J1, Hukonos H, I'vesa E,
HayuHou3cnegosartencka AeMHOCT W pa3BUTUE Ha HYOBELLKWSA kanuTan B TexHuyeckus yHueepcutet — Cous,
Hayka, 30(4) 3-9, 2020, ISSN 0861-3362 (neuaTHo) ISSN 2603-3623 (eneKTpoHHO),
https://spisanie-nauka.bg/arhiv/4-2020.pdf

[TyGmukanms I'16 uMa 3a 11eJ1 1a U35ICHU CHIIHOCTTA Ha YOBEIIKUS KaruTal U J1Ja 000CHOBE HETOBaTa
poJIs 3a pa3BUTHE HAa YHUBEPCUTETUTE, KATO MPEACTaBH ONUTA W HIKOM JOOpPH MPAKTUKH Ha
Texauveckus yauepcuteT — Codust B Ta3u o6aact. B myOnukamusta € oTpa3eH HaTPyIMaHHs OUT
BBB BOKEH eTall oT MpodecroHamHaTa peaau3aiys Ha KaHIu1aTa KaTo MpernoaaBaTelt, u3ciIe0BaTe
U PBKOBOJIUTEN — TO3UIMUATA ,,3aMECTHHK-PBKOBOANTEN Ha HaydHOM3CemoBaTenckuss CeKTop Ha
TY — Codus®, xosro Toii 3aema ot nekemBpu 2019 r. nocera. [To3unusaTra € cBbp3aHa CbC Ch3/IaBaHE
Ha TpaBuiia, MPOBEKIAHE HA MOJUTUKU, OPraHU3UpPaHE U MPOBEXKIAHE HA BHTPEIIHU KOHKYPCH 32
HAyYHU U3CIeABaHMS U MH. JIp. Te3u AeMHOCTH BIMSST MPSKO HAa HAYYHOHU3CIIEJ0BATEICKATa IEHHOCT
B YHHBEPCUTETA, BKIIFOUUTETHO BHPXY TEMaTHUYHUTE 00JIaCTH, CBBP3aHH C KOHKYpCa.

17.03.2026 1. Hsrorsumn:
(mom. n-p Hukomaii /1. Hukomnos)
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‘ABSTRACTS OF THE SCIENTIFIC PUBLICATIONS
of Assoc. prof. Eng. Nikolay Dimitrov Nikolov, Ph.D.

for the procedure for occupying the academic position Professor
in professional field 5.1 Mechanical Engineering,
scientific specialty Structural Mechanics and Strength of Materials
for the competition announced by Technical University of Sofia
in the State Gazette, issue 101/27.11.2025

I. INTRODUCTION

For the present competition the candidate participates with the following works:
e A total of 31 scientific publications, of which:

o 22 publications indexed in Scopus and/or Web of Science. Ten of these publications are
included in group B (Indicator 4), ten are included in group G (Indicator 7), and the
remaining two are included in group 3. Ten of the publications are articles in scientific
journals with their own peer-review procedure. Of these, two are in journals with quartile
Q1, one is in a journal with quartile Q2 and six are in journals with quartile Q3. The
remaining publications have been presented at international scientific conferences.

o 9 scientific publications in non-indexed peer-reviewed journals.

One published university textbook used for the education of students.

Four published university manuals and hanbooks used for the education of students.

Three patent or utility model applications, including one application for a European patent.

One recognized utility model.

All scientific works presented for participation in the competition have not been used previously for
obtaining the scientific degree Doctor of Philosophy (Ph.D.) or for occupying the academic position
Associate professor.

The presented scientific publications are thematically grouped in the following areas:

Influence of corrosion on the mechanical properties of steel (B1-B6, I'2, I'11, 8 publications);
Mechanical properties of additively manufactured parts (B7-B8, I'3-I'7, 7 publications);
Twisting of wires and rods (I'1, I'12-I"13, 3 publications);

Testing of materials at high temperatures (B9, I'14-I'15, 3 publications);

Gear pump modelling (B10, 3-1 and 3-2, 3 publications);

Dynamic modelling of steel components (I'8-I'9, 2 publications);

Assessment of the softness of terry fabrics using methods of stress—strain analysis (I'10, I'17—
I'19, 4 publications);

8. Development of research activity and human capital at TU — Sofia (I'16, 1 publication).

NoakownE

Table 1 presents summarized information on the academic performance indicators of the candidate
in the competition.
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Abstracts of the Scientific Publications of the Candidate

Table 1. Summary of the candidate’s academic performance indicators.

. Minimum Candidate'’s
Group Indicator requirements result
A | 1. Dissertation for awarding the scientific degree Doctor (Ph.D.) 50 50
4. Habilitation work — scientific publications (not fewer than 10) in
B  |editions that are referenced and indexed in world-renowned scientific 100 187
information databases
7. Scientific publication in editions that are referenced and indexed
. e . 213
in world-renowned scientific information databases
r 250
8. Scientific publication in non-indexed peer-reviewed journals or in 49
edited collective volumes
12. Citations or reviews in scientific publications referenced and
. . P . 470
1 indexed in world-renowned scientific information databases 100
14. Citations or reviews in non-refereed peer-reviewed journals 20
17. Supervision of a successfully defended doctoral student 60
(the minimum number of points for the indicator is 40)
18. Participation in a national scientific or educational project 30
19. Participation in an international scientific or educational project 20
20. Leadership of a national scientific or educational project 20
22. Funds secured through projects led by the candidate 220 8
E
23. Published university textbook 40
24. Published university teaching manuals and handbooks 43
25. Published patent or utility model application 60
26. Granted utility model, patent or inventor’s certificate 40
29. Leadership of a scientific or educational project 20
30. Teaching load of delivered lectures during the last three years in
2K | Bulgarian universities accredited by the National Evaluation and 120 213
Accreditation Agency
3 31. Scientific publications in journals with impact factor (IF in Web 20 20
of Science) and/or impact rank (SJR in Scopus)
Total: 860 1563

In the following sections, abstracts of the scientific publications submitted for participation in the
competition are presented, grouped thematically.
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Abstracts of the Scientific Publications of the Candidate

II. Publications in the group “Influence of corrosion on the mechanical
properties of steel”

The group includes the following scientific publications:

1. Nikolov N, Marcheva Y, Tsonev V,
Methods for preparation of corroded steel specimens for mechanical testing,
MATEC Web of Conferences, 287:07004, 2019, https://doi.org/10.1051/matecconf/201928707004

B1. Tsonev V, Nikolov N, Marcheva Y,
Influence of plastic deformation of S235JR steel rods on their mechanical properties and corrosion behavior in NaCl solution,
MATEC Web of Conferences, 234:04001, 2018, https://doi.org/10.1051/matecconf/201823404001
B2. Nikolov N, Tsonev V, Penkov K, Kuzmanov N, Borisov B,
Machine for accelerated cyclic corrosion tests through alternate immersion in salt solution,
IOP Conf. Ser.: Mater. Sci. Eng., 664:012016, 2019, https://doi.org/10.1088/1757-899X/664/1/012016
B3. Tsonev V, Nikolov N, Penkov K,
Impact of atmospheric corrosion on the mechanical properties of B235 steel rods,
IOP Conf. Ser.: Mater. Sci. Eng., 878 012064, 2020, https://doi.org/10.1088/1757-899X/878/1/012064
B4. Tsonev V, Nikolov N, Penkov K, Marcheva Y,
Simulation of steel rod atmospheric corrosion by alternate immersion in salt solution,
IOP Conf. Ser.: Mater. Sci. Eng., 1002:012008, 2020, https://doi.org/10.1088/1757-899X/1002/1/012008
B5. Tsonev V, Nikolov N, Penkov K,
The importance of the initial diameter on the mechanical properties of steel rods after accelerated corrosion test,
AIP Conf. Proc., 2449:060003, 2022, https://doi.org/10.1063/5.0091466
B6. Nikolov N, Tsonev V, Marcheva Y,
S235 steel rods corrosion behavior according to their manufacturing process,
AIP Conf. Proc., 3129(1):040003, 2024, https://doi.org/10.1063/5.0201605
2. Nikolov N, Tsonev V,
Shear modulus determination of S235JRC cold drawn steel by tension and torsion tests,
AIP Conf. Proc., 3064(1):040007, 2024, https://doi.org/10.1063/5.0199309

Publication T'11 reflects the beginning of the work on this topic. It represents a review of the main
methods for preparing corroded specimens for mechanical testing. The characteristics, advantages
and disadvantages of different methods for obtaining accelerated corrosion are analysed. As a result
of this study, it was decided that the experimental work should begin with immersion of specimens
in a salt solution and that a machine for periodic immersion in a salt solution should be developed
simultaneously.

Study B1 presents the first results of corrosion investigation through immersion in a salt solution
(3.5% NaCl in distilled water for 6 weeks). Two widely used grades of structural steel were
investigated — S235JR (hot-rolled rods) and S235JRC (cold-drawn calibrated rods) with similar
chemical composition. Stress—strain curves obtained from tensile testing, the percentage weight loss
and the rate of weight loss of the two materials were determined and compared. The differences in
mechanical and corrosion properties were analysed, mainly due to the different mechanical
processing. Since the corrosion impact during the experiment was relatively weak, it was decided to
conduct a longer experiment that would affect the mechanical properties of the specimens more
significantly.
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Publication B2 describes the development and design of an original machine for accelerated corrosion
testing through periodic immersion in a salt solution in accordance with standard EN 1SO
11130:2018. A working procedure for operating the machine was also developed and the first results
are presented. The same two materials were tested in the same solution and for the same duration as
in study B1. It was established that the corrosion rate obtained by method B2 is approximately 20
times higher than that observed in study B1, but additional research is necessary in order to obtain
correlation with real operating conditions.

As a first attempt to establish such correlation, investigations were carried out using an available
B235 steel rod exposed to natural atmospheric corrosion for 25 years. The results are presented in
publications B3 and B4.

In study B3, the stress—strain curves of the material obtained from tensile testing before and after
corrosion exposure were determined, compared and analysed.

In study B4, steel B235 was subjected to periodic immersion in a salt solution according to method
B2. Using data from studies B1 and B2, an experiment was planned and carried out demonstrating
that treatment according to method B2 for 52 days leads to an effect similar to that produced by 25
years of exposure to natural atmosphere, in terms of surface relief, weight loss and stress-strain
properties.

During work with corroded cylindrical rods, it was established that, due to the non-uniformity of
corrosion damage, it is very difficult, and often impossible, to determine accurately the effective
diameter loss caused by corrosion through direct measurement of dimensions or weight. Therefore,
in study B5 tensile tests were carried out on non-corroded and corroded specimens (after 52 days of
periodic immersion in salt solution) made of S235JR steel with two different diameters. The influence
of the initial diameter on the tensile stress—strain curve and on the individual strength parameters was
established. A methodology was proposed for calculating the diameter loss without direct
measurement, using only information about the non-corroded material and tensile testing of the
corroded material.

Using method B2, a large number of specimens made of S235JR and S235JRC steels, in the form of
rods with diameter 6 mm, were subjected to corrosion exposure for durations between 52 and 189
days, after which they were tested in tension. During the exposure the ends of the specimens were
protected with tubing in order to ensure better gripping during tensile testing. Photographs of the
non-corroded and corroded specimens are presented in publication B6. The focus of this publication
is on the corrosion mechanism and on the form of corrosion damage in the two materials. It was
established that despite the similar composition, similar structure and identical corrosion rate, the
form of corrosion damage differs significantly, and the reasons for this difference are explained.

Further investigation of the properties of these materials led to publication G02, in which the shear
modulus G of steel S235JR was determined by two different methods — through tensile testing and
torsion testing. Modernised equipment available in the department was used. The results obtained
from the two independent experiments (tension and torsion) are very close (difference below 2%),
demonstrating the accuracy of the methods and equipment used.
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III. Publications in the group "Mechanical properties of additively manufactured
parts”

The group includes the following scientific publications:

3. Schwicker M, Nikolov N,

Fused deposition modeling: From idea to physical part,

AIP Conf. Proc., 2449(1):060002, 2022, https://doi.org/10.1063/5.0090857
4. Schwicker M, Nikolov N,

Development of a fused deposition modeling system to build form-fit joints using an industrial robot,

Int J Mechanical Engineering and Robotics Research, 11(2):51-58, 2022, https://doi.org/10.18178/ijmerr.11.2.51-58, Q3
5. Schwicker M, Nikolov N,

Development of tensile test specimens for fused deposition modeling,

Materials Science Forum, 1058:175-182, 2022, https://doi.org/10.4028/p-24e2wo, Q3
6. Schwicker M, Nikolov N,

Strength optimization and strength prediction of fused deposition modelled specimens based on process parameters,

Int J Mechanical Engineering and Robotics Research, 11(7):527-534, 2022, https:/doi.org/10.18178/ijmerr.11.7.527-534, Q3
B8. Schwicker M, Nikolov N, Enk D,

Optimizing the fused deposition modelling process in terms of surface roughness,

AIP Conf. Proc., 3078:020002, 2024, https://doi.org/10.1063/5.0210110
I'7. Nikolov N, Schwicker M,

Three approaches to PLA filament mechanical properties determination using tensile testing,

Proceedings of ERDev 2025, May 21-23, 2025, Jelgava, Latvia, TF030, https:/doi.org/10.22616/ERDev.2025.24.TF030
B7. Nikolov N, Tsonev V, Nikolov K,

Mechanical Properties of Polyamide Laser Sintered Specimens,

AIP Conf. Proc. 3339, 030004, 2025, https://doi.org/10.1063/5.029767 1

Publication I'3 reflects the beginning of the work on this topic. It represents a literature review
describing the principles and technologies of additive manufacturing, with emphasis on the FDM
process (Fused Deposition Modelling). All block diagrams and figures in the publication are original.
The extensive experience of the doctoral student (M. Schwicker) in working with conventional 3D
printers was utilized. Figure 4 in the publication presents an original study on the influence of part
orientation on the amount of material required for support structures and on the build time.

Publication I'4 describes a specially developed additive robotic manufacturing system (ARMS),
based on a six-axis KUKA industrial robot, including a specially designed adjustable heated build
plate, an extruder with an original adapter for integration with the robot, and other original
engineering solutions. A block diagram of the information flow is provided, the main software
solutions and interactions are described, and the operation of the system is demonstrated with
photographs of manufactured parts. The purpose of the system is the production of form-fit joints —
fastening elements printed “in place” and possessing the necessary stress-strain properties.

Selection of optimal process parameters in order to achieve maximum strength properties of parts
manufactured with ARMS requires printing different series of test specimens and testing them in
tension. Initial experiments with specimens having geometry according to ISO 527-2 showed that the
standard shapes and dimensions are not optimal for the applied manufacturing process and the
diameter of the extrusion nozzle used. This leads to inaccuracies in geometry and premature failure
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due to stress concentration in the fillets. Article I'5S presents the development of a new specimen
geometry for tensile testing. Tests with the new specimens, produced with a conventional FDM
printer, show significantly better behaviour during tensile testing compared with control groups of
standard specimens produced with the same printer or by injection moulding.

Article G6 presents an extensive study on the influence of various parameters of the FDM process on
the tensile strength of the manufactured specimens. With the help of statistical software, a multifactor
experiment was planned and carried out, and an optimization problem involving the ten most
important technological parameters of the FDM process was solved. In total, 216 specimens were
manufactured and tested. A predictive model for determining tensile strength as a function of these
parameters was proposed. Using the statistical software and the proposed model, the optimal set of
process parameters was determined. Experimental verification of the obtained parameter set
demonstrated tensile strength 6.9% higher than the highest value obtained among the initially tested
216 parameter combinations.

Article B8 presents another optimization study aimed at determining the best combination of FDM
process parameters for achieving minimal surface roughness of printed parts. A multifactor
experiment was planned and conducted with the eight most important process parameters, including
16 parameter combinations. Sixteen test specimens with an original geometry were manufactured,
allowing evaluation of surface roughness at six different inclination angles relative to the printer build
plate. A total of 96 measurements were carried out using specialized measuring equipment. Two
parameter combinations yielding the lowest roughness were identified. A relationship between
surface roughness and surface inclination was obtained for two different printed layer heights.

Article G7 presents a study of the influence of manufacturing technology on the mechanical
properties of the material (polylactic acid filament — PLA). The tensile strength and modulus of
elasticity of the raw filament were experimentally obtained and compared with those of specimens
manufactured from it by injection moulding and by FDM printing. At the same time, the influence of
the testing method (testing machine, gauge length, method for measuring longitudinal strains,
material of the grips), filament diameter, and filament age on the obtained results was investigated. It
was established that the mechanical properties of FDM-printed parts can reach those of the raw
filament only when optimal manufacturing parameters are used. Injection-moulded specimens show
strength and elasticity identical to those of the raw material.

Publication B7 is not directly related to the other publications in this group. It is the result of a study
commissioned by a private company engaged in the design and manufacture of medical prostheses.
The aim was to determine the strength—deformation properties of PA12 polyamide parts produced by
selective laser sintering (SLS) with three different layer orientations (0°, 45°, 90°) relative to the
longitudinal axis of the part. Stress—strain curves in tension and torsion were obtained, and the yield
strength, ultimate strength and modulus of elasticity were determined for both types of loading. It
was established that the printed parts have very high quality, the influence of layer orientation is small
(about 11%), and the behaviour of the tested parts is similar to that of homogeneous and isotropic
specimens made of the same material.
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IV. Publications in the group “"Twisting of wires and rods”

The group includes the following scientific publications:

2. Nikolov N, Borisov B, Kuzmanov N,
Creation of pure torsion testing machine intended for laboratory works
Conference “BulTrans-2015", pp.50-54, ISSN 1313-955X, https://bultrans.org/files/proceedings/bultrans-2015.pdf

3. Nikolov N, Borisov B,
Working methodology for newly created pure torsion testing machine,
Conference “BulTrans-2015", pp.55-59, ISSN 1313-955X, https://bultrans.org/files/proceedings/bultrans-2015.pdf

M. Nikolov N,
Stress and deformation analysis of a twisted pair of steel wires,
Applied Sciences 15, No.17: 9429, 2025, https://doi.org/10.3390/app15179429, Q1

Publication I'12 describes the development of a test bench for laboratory exercises on the topics
“Testing of Materials” and “Pure Torsion”, which are part of the course “Strength of Materials”. A
review of existing solutions and requirements for such testing was carried out, a concept was selected
and technical requirements were formulated, and the design of the developed test bench is described.

Publication I'13 presents the complete methodology developed for conducting torsion testing with
the newly created test bench and for processing the obtained results. A torsional stress—strain curve
of reinforcing steel S235 with a diameter of 6.5 mm is shown, obtained using the presented test bench
and methodology.

During the period 2015-2020 the test bench was gradually improved and equipped for research
activities. Initially, an original optical system for measuring angular deformations was developed.
Subsequently, the distance between the grips was reduced and a second load cell with a larger
measurement range was purchased. The manual actuation was replaced by an electric one, using a
stepper motor controlled by an Arduino microcontroller. Complex interfaces and algorithms were
developed in the LabVIEW™ environment for control of the test bench, for real-time processing and
visualization of the obtained results, for automatic determination of the deformation modulus in the
elastic region, and others. At the same time, numerous rods and wires made of different materials and
with various applications were tested. Part of the results are presented in articles I'2 and B7.

The improved torsion test bench is partially presented in publication I'l, where a detailed analysis of
the stresses and deformations arising during the mutual twisting of steel wires with a diameter of 4
mm is carried out. A finite element model suitable for simulating large plastic deformations was
developed and validated. Special attention is paid to the material properties, based on the author’s
own tensile and torsion tests. Both the maximum and the residual stresses were investigated. It was
established that with a small pitch of mutual twisting, the stresses during deformation may exceed the
yield strength of the material two or more times, which creates a risk of failure. The residual stresses
after deformation have complex distributions that vary with the twisting pitch, but their average
values remain within a narrow range.
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V. Publications in the group “"Testing of materials at elevated temperatures”

The group includes the following scientific publications:

4. Tsonev V, Dimova B, Nikolov N,
Criteria for assessing the behavior of materials operating at high temperatures and alternating stress,
Conference ,AMO 2010”, pp.176-181, ISSN 1313-4264,
https://scispace.com/pdf/kriterii-za-otsenka-na-povedenieto-na-materiali-raboteshchi-4mweo214fn.pdf

5. Tsonev V, Nikolov N, Dimova B, Kuzmanov N,
System for materials testing at elevated temperatures and cyclic loading,
Conference “BulTrans-2011", pp.283-286, ISSN 1313-955X,
https://bultrans.org/files/proceedings/bultrans-2011.pdf

B9. Kuzmanov N, Tsonev V, Nikolov N,
Predictive fatigue curve of Inconel 600 wire at 700° C,
AIP Conf. Proc., 2557(1):040002, 2022,
https://doi.org/10.1063/5.0107464

Publication I'14 examines the behaviour of materials at elevated temperatures and under variable
loading. The most commonly used criteria for evaluating material behaviour under creep and fatigue
conditions are presented. Models for predicting service life under simultaneously occurring creep and
fatigue processes are described, and a methodology for service life assessment under such conditions
is proposed. An example problem for evaluating the service life of a component made of austenitic
chromium-nickel steel is solved.

Publication I'15 presents a complex system developed by the authors for testing materials subjected
simultaneously to elevated temperatures and variable loading. The individual modules of the system
are described — testing machine, heating device, gripping elements, sensors for force, temperature and
deformation, and a system for controlling the test process. The system can be used to determine the
mechanical characteristics of materials under cyclic tensile loading and operating temperatures up to
1100 °C.

The experience and part of the equipment described in study I'15 were used in the development of
the system and the investigation described in publication B9.

Publication B9 presents an experimentally obtained predicted fatigue curve for a wire made of Inconel
600 at a temperature of 700 °C and a stress ratio of 0.5, based on a six-step loading scheme with a
total duration of about 290,000 cycles. The obtained curve allows prediction of the fatigue limit for a
number of cycles significantly exceeding the duration of the experiment. An original testing system
was developed, including loading mechanisms, the heating furnace from study I'15, control devices
and measuring equipment. The operating sequence of the system is described and a methodology for
predicting the fatigue curve through accelerated tests and stepwise increase of the maximum load is
proposed.
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VI. Publications in the group “Gear pump modelling”

The group includes the following scientific publications:

3-1. Mitov A, Nikolov N, Nedelchev K, Kralov |,
CFD modeling and experimental validation of the flow processes of an external gear pump,
Processes, 12(2): 261, 2024, https://doi.org/10.3390/pr12020261, Q2.
3-2. Nikolov N, Mitov A, Kralov |,
Advanced 2D computational fluid dynamics model of an external gear pump considering relief grooves,
Applied Sciences, 14(10): 4299, 2024, https://doi.org/10.3390/app14104299,Q1
B10. Mitov A, Nikolov N, Kralov I,
Influence of the radial gap on the external gear pump performance,
Applied Sciences 15, no. 2: 907, 2025, https://doi.org/10.3390/app15020907, Q1.

Article 3-1 presents a two-dimensional (2D) CFD model that allows numerical investigation of the
flow rate of a gear pump from a Bulgarian manufacturer as a function of various parameters. Forty-
two operating regimes were examined, combining rotational speed (950-1450 min') and pressure
(5-150 bar). The numerical results were validated experimentally. An original methodology was
proposed to account for the influence of the relief grooves through a correction in the width of the
gear wheels. Despite the limitations of the relatively simple 2D CFD model, very good agreement
between the numerical and experimental results was obtained.

Article 3-2 presents an improved version of the 2D CFD model, in which the relief grooves are
modelled in an original way and their influence on the working volume and pump operation is taken
into account. This eliminates the need for the correction of the gear width proposed in the previous
article 3-1. The obtained results were validated experimentally, achieving agreement of 97.93—
99.82% for the different operating regimes. The conclusion is that this model is suitable for inclusion
in more complex models of hydraulic systems for the investigation of vibrations and noise.

The most recent article on this topic is article B10. It presents a numerical and experimental study of
the influence of radial clearance on the performance of the gear pump. The numerical results were
compared with results from the authors’ own experiment as well as with data from the manufacturer’s
technical documentation. The obtained differences are in the range from -6.44% to 2.48%. An original
methodology was developed that makes it possible to determine the volumetric and overall efficiency
as a function of pump rotational speed for different values of radial clearance, using the
manufacturer’s data for nominal clearance together with the results from CFD simulations based on
the model from article 3-2. It was established that a clearance of 0.04 mm is a limiting value for the
investigated pump, provided that it does not operate above its nominal rotational speed. The
methodology can also be applied to other types of hydraulic positive-displacement pumps in order to
evaluate their performance during wear.
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VII. Publications in the group “"Dynamic modelling of steel components”

The group includes the following scientific publications:

8. Nikolov N, Sinapov P,
Determination of the internal resistance of a hammer drill chisel,
Journal of Theoretical and Applied Mechanics, 56(1):169-178, 2018, https://doi.org/10.15632/jtam-pl.56.1.169, Q3.
9. Sinapov P, Nikolov N,
Damping ratio determination of a cantilever steel beam,
Journal of the Balkan Tribological Association, 28(1):15-25, 2022, ISSN 1310-4772,
https://scibulcom.net/en/article/m3tiZZ0ZjS6qgtPTaBuy9

Article T'8 examines the free damped vibrations of a working tool for a handheld hammer drill
(chisel). The chisel is represented as a system with distributed parameters; a dynamic model is
developed, which is discretized using the finite element method (FEM), and the problem is solved
numerically using MATLAB®. The resistance values used in the model — the coefficients o and
forming the Rayleigh damping matrix — are determined experimentally from free damped vibrations
recorded by means of strain-gauge measurements. To verify the proposed model, a comparison was
made between the simulated vibrations and the experimental record, showing good agreement.

The aim of study I'9 is to determine the damping ratio of a mechanical system by comparing
experimental and numerical results. The investigated mechanical system is a cantilever steel beam
with a mass attached to it —an accelerometer. The free damped vibrations of the system were recorded
experimentally using strain-gauge measurements. The dynamic model of the system was discretized
using FEM, and the equations were solved with MATLAB®. The best agreement between the
experimental and numerical results was obtained between the first and third natural frequencies, at a
damping ratio of 0.0069.
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VIII. Publications in the group "Assessment of the softness of terry fabrics using
methods of strength—deformation analysis”

The group includes the following scientific publications:

0. Nikolov N, Germanova-Krasteva D, Kandzhikova G,
Development of a 3D model of terry fabric,
International Journal of Clothing Science and Technology, 24(4):237-250, 2012,
https://doi.org/10.1108/09556221211232838, Q3.

7. Nikolov N, Germanova-Krasteva D,
Some problems in simulation modelling of terry fabrics,
Journal of Multidisciplinary Engineering Science and Technology (JMEST), 1(5):348-363, 2014, ISSN: 3159-0040,
https://www.jmest.org/wp-content/uploads/JMESTN42350278.pdf

8. Nikolov N, Germanova-Krasteva D, Kandzhikova G,
Computational Model for Softness Assessment of Pile Fabrics Applying the Finite Element Method,
National Scientific Conference with international participation FMPE 2011, vol. 2, pp.168-174, ISSN 1310-9405
https://e-university.tu-sofia.bg/e-publ/files/3703 Computational Model for Softness Assessment of Pile Fabrics Applying the Finite Element Method.pdf
9. Nikolov N, Krasteva D,
Method for computer modelling of terry fabrics’ compression,
13th textile conference '2014' “Innovation in Textiles and Clothing”, pp.142-157, ISBN 978-954-919-512-5,
https://e-university.tu-sofia.bg/e-publ/files/3712_Method for Computer Modelling_of Terry Fabrics Compression.pdf

Publication T'10 describes the development of a three-dimensional geometric model of a raw terry
fabric suitable for strength-deformation analysis. A structural analysis was carried out, and
measurements and calculations were performed to obtain the required shapes and dimensions. The
model developed in SolidWorks® is presented in detail.

Publication I'18 describes the computational model developed in ANSYS® Workbench™ for
investigating the deformation behaviour of a raw fabric with a loop structure under compression. The
individual stages in the creation of the model are described. The fabric is shown and analysed at
different stages of deformation. The simulation results are compared with experimentally obtained
deformation curves. A high degree of agreement was achieved.

Publication I'19 presents an improved geometric and computational model of a washed terry fabric,
in which the shape of the loops is significantly more complex than in the raw fabric. The softness of
the terry fabric is evaluated through its behaviour under compression, with pressure/thickness curves
(deformation curves) obtained both from the described model and from experiment. The results from
the model and the experiment are close and demonstrate the capabilities of the model.

Publication T'17 represents a summary of the experience accumulated in the modelling of terry
fabrics. A general methodology for building a simulation model is proposed. Numerous specific
features and details that are prerequisites for successful modelling are described. Emphasis is placed
on modelling a softened terry fabric, which has a significantly more complex loop shape than the
washed fabric, thus covering all stages up to obtaining the final product.
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IX. Publication in the group “"Development of research activity and human capital
at TU — Sofia”

The group includes the following scientific publication:

6. Kralov I, Stoilov V, Galabova L, Nikolov N, Gieva E,
Research and Development and Human Capital Progress at the Technical University of Sofia,
Nauka Science Journal, 30(4) 3-9, 2020, ISSN 0861-3362 (print) ISSN 2603-3623 (online),
https://spisanie-nauka.bg/arhiv/4-2020.pdf

Publication I'16 aims to clarify the nature of human capital and to substantiate its role in the
development of universities by presenting the experience and some good practices of the Technical
University of Sofia in this field. The publication reflects the accumulated experience from an
important stage in the professional career of the candidate as a lecturer, researcher and manager — the
position “Deputy director of the Research and Development Sector of TU — Sofia”, which he has held
since December 2019. The position is associated with the development of regulations,
implementation of policies, organization and conduct of internal competitions for scientific research,
and many other activities. These activities directly influence the research activity at the university,
including the thematic areas related to the present competition.

17.03.2026 Prepared by: (signature)
(Assoc. prof. Eng. Nikolay D. Nikolov, Ph.D.)
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