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B4 -1. Stoimenov N., Comparative Analysis of Theoretical and Experimental
Determination of Ball Mill Critical Speed Simulation, 2023 9th International Conference on
Control, Decision and Information Technologies (CoDIT), pp. 678-682, 2023 SCOPUS

COMPARATIVE ANALYSIS OF THEORETICAL AND EXPERIMENTAL
DETERMINATION OF BALL MILL CRITICAL SPEED SIMULATION

Stoimenov N.

Pestome: B crartusta ca oricany npolecHTe Ha cMuiane i rpouiene. Pasmeaann ca
OCHOBHHUTC BHJOBC MCJITHHELM 3a CMHITaHE. I’I'%C}ICI_IBHHC'I'{) pasirieudia CpaBHHUTCICH aHLTHE Ha
TEOPCTHUHOTO YPABHEHHE 32 OTIPEIC/IHE CKOPOCTTA Ha TONKORBATa ME/THHIA, C ITOMOIITa Ha
cofpryepa EDEM ¢ cpaBHeHo ¢be CHMYIAIHOHHO MoOJeinpate. BXoauure napamerpu sa
CHMYJTALMATA HA TOIMTKOBATA MEIHHIEA Ca B3CTH OT CKCMICPHMEHTAIHATA 1a00paropHa ToNKkoa
mMeanuia, O0ehaeHn ca  pesvirarire oOT CHUMYJIauMonnoTo  mojcaupare. Orcani ca
CHMVAAIHMHUTC Ha Pas/iiaii peaiMi Ha pﬂﬁ(]‘l‘il Ha TONKOBATA MCJTHIMILLA,

Abstract: This paper describes the processes of grinding and crushing. The main types of
mills for grinding are discussed. The rescarch cxamines a comparative analysis of the
theoretical ball mill speed equation using EDEM software compared to simulation modeling,
The input parameters for the simulation of the ball mill are taken from the experimental
laboratory ball mill. Results from the simulation modeling are discussed. Simulations of
different ball mill regimes are described.
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B4 - 2. Paneva M., Panev P., Stoimenov N., Experimental Determination of Grinding
Parameters using a Ball Mill with Innovative Lifters, 2023 International Congress on
Theoretical and Applied Mechanics, Fluid Mechanics, Heat and Mass Transfer (MECHANICA
2023), Journal: WSEAS Transactions on Applied and Theoretical Mechanics, vol. 18, ISSN:
1991-8747, pp. 172-177. 2023 SCOPUS Q4 SJR 2022: 0.17

EXPERIMENTAL DETERMINATION OF GRINDING PARAMETERS USING A
BALL MILL WITH INNOVATIVE LIFTERS

Paneva M., Panev P.. Stoimenov N.

Peswove: B paspaboTenngt Tpyil ca HalpareHu eKCNepHMENTH ¢ 1ad0paTopHa TONKOBA
MEJTHHIE ¢ OOJHIIOBKA C OCEM CHMETPHYHO PA3IOaoKeHit HHOBATHBHU urrepa ¢ dopma Ha
cpeponganes Terpacabp. Bh3 0CHOBA Ha EKCHEPHMEHTIH, HATIPABEHH B MTPEAHIIHO POy BAHC,
Oaxa onpejtencHy OpoAT Ha JTHPTEPHTE ¢ MHOBATHRHI (DOPMI, KAKTO 1 TEXHHTE pazMepi.
MsnonasanugT aanTHECH MaTepial 3a eMunatia cpeia ¢ PLA marepuanst, a 3a cMiialim rena
ca manomzsani PLA. SteelFill (Gasupan va PLA) n CarbonFil™ (Sasupan na PETG), konro
ca ornedarany wa 3D npuitep. EKCrepuMenTanio e onpeiesieta KpHTHIHATa CKOPOCT Ha
medHriara (CS). bUbAbT Ha OTASAAHE (BIBIBLT HA PAMOTO) M bIBJILT HA [a/1aHe B KaTapakTeH
peskin Ha paboTa. lposeietin ca excrepuMenTH ¢ PasiiyuHi TPOHEHTH Ha 3alTb/IBAHE Ha
mennuiara - 20% u 30%. Hpenophunrentara ¢KopocT HA paboTa Ha TONKOBA MCHHIA ¢
MHOBATHRHH JN(TEPH MpH KaTapakren pekum Ha padoTa ¢ Melelll Teja 3a TpHIe Bijla
MaTepuani € TouTH eAHAKBa - Che cpedia croiinoct 45% ot CS. Haii-po0pa encprufina
CPERTHBHOCT 1 CPEKTHRHOCT Ha cMuane Ha Marepuana npu 20% sanbipane Ha MeaHuLaTa
ce nonyuara ¢ durament SteelFill, a vipu 30% - ¢ unasient PLA.

Abstract: In the developed work. experiments were made with a laboratory ball mill with
a liner with symmetrical displaced eight innovative lifters with a spheroidal tetrahedron type.
Based on experiments done in a previous study, the number of lifters with innovative shapes,
as well as their sizes. were determined. The additive material used for grinding media is PLA
material and for grinding bodies PLA. SteellFill (based on PLA), and Carbonl'il™ (based on
PETG) arc used which arc printed on a 3D printer. The mill’s critical speed (CS). the angle of
separation (shoulder angle), and the toe angle in the cataract mode ol operation were
determined experimentally. Experiments were carried out with different mill filling
percentages-20% and 30%. The required speed of the ball mill with grinding media with
innovative lifters at cataract mode of operation for the three types of materials is almost the
same-with an average value of 45% of CS. The best energy efficiency and grinding efficiency
material at 20% filling of the mill is obtained with a SteclFill filament, and at 30%-with a PLA
[tlament.
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B4 - 3. Paneva M.. Panev P., Stoimenov N., Gyoshev S., Methodology for 3D scanning
of objects, 2023 International Congress on Theoretical and Applied Mechanics, Fluid
Mechanics, Heat and Mass Transfer (MECHANICA 2023), Journal: WSEAS Transactions on
Applied and Theoretical Mechanics, vol. 18, ISSN: 1991-8747, pp. 216-220, 2023 SCOPUS
Q4 SJR 2022: 0.17

METHODOLOGY FOR 3D SCANNING OF OBJECTS

Yaneva M., Pancv P, Stoimenov N.

Pesrove: B nacrosiinara padora e nanpagen o03op 1 anainz Ha 3D ckanupane, Kakro u
MPUIOKEHNETO My B uuaycrpuara. Chijajiena ¢ Metoanka 3a 3D ckanupane Ha oOekr ¢
nomoura Ha npenocum 3D cxkenep EmScan HX. 3a 00eKT Ha ckanupane ¢ u3nosissad Jaudrep
¢ npagobrbiana opua. HoapoGHo ca npeictaBeHit CTBIKUTE, KOUTO CC H3ITLIHABAT 32
RUzvansupane na 31D mozena na obexra. Upes codryeprnte nporpamu Geomagic Essentials
1 Solid Edge pasvepire my Morar ja OLAaT onpejaeieni 1 npi HeoOXOIUMOCT KOPHTHPAHI.
PazpaboTeHusaT MOJICI MOMKE 14 ¢e M3TTON3BA 38 CTAHAAPTHA TEXHOIOTHS Ha MPOH3BOICTBO HIH
tpes 31 TEeXHOTOTHS 3 MPHITHPANE, KO MO3BOIARA HTOAZBAHCTO Ha TORH BHIL MaTCpHAL,

Abstract: In the present work an overview and analysis of 3D scanning, as well as its
application in industry, is made. A methodology for 3D scanning of an object using a portable
3D scanner EinScan HX has been compiled. A lifter with a rectangular shape is used for a
scanning object. The steps that are performed to visualize a 31D model of the object will be
presented in detail. Through the software programs Geomagic Essentials and Solid Edge, its
dimensions can be determined and. if necessary, adjusted. The developed model can be used
for a standard technology of production or by using 3D printing technology if it allows the use
of this type of material.
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B4 - 4. Stoimenov N., Paneva M., Panev P., Experimental Determination of grinding
parameters with a ball mill with rectangular lifters Comparison of determined theoretically and
experimentally critical speed of a ball mill, 12" International Conference on Mechanical
Technologies and Structural Materials (MTSM 2023), Split, Croatia, September 21-22, 2023,
Croatian Society for Mechanical Technologies, Croatia, ISSN: 1847-7917, pp. 291-296,
SCOPUS

EXPERIMENTAL DETERMINATION OF GRINDING PARAMETERS WITH A
BALL MILL WITH RECTANGULAR LIFTERS COMPARISON OF DETERMINED
THEORETICALLY AND EXPERIMENTALLY CRITICAL SPEED
OF A BALL MILL

Stoimenov N., Paneva M., Panev .

Pestome: Mscneapanero B Tasu crards HMa 3a (e Jla ofpeaes eKCHepuMeHTaiio
mapamMeTpUTe Ha CMIUIAHE Ha Ja0opatopHa TOMKOBA MENHHIE C© TPAROBIBAHM JdTepu.
Tunwr, opmara, pasmepure 1 OpoaT Ha audrepure Osxa onpeneaeHn B npeniina pabora.
Juzaitner, a  wvenno  obauuoska ¢ audrrepu, e pazpadoren ¢ el T0-JIECHO
npesapeikaance/cvsita. Msdpana ¢ oGaMIOBKa ¢ OceM TPANCHOBWIHI JH(TEPH, KOHTO ca
cHMETpHUHO pastiosioseril. Komnonenrure na naGoparopia tonkosa Meinula — Oapadanst
u obmunonkara ¢ nudrepute ca 3D npuHTHpann ot ajmrused marepuan PLA. Menemmre
Tena. KOUTo ca cepu ¢ Anamersp 9 mm. chilo ca nponssegenu ot 3D marepuan. 3a aa ce
AHAH3HPA B3AUMOACHCTBUETO Ha TUNA JAHTep ¢ PasiuiHi BHAOBE MaTepuasii. Mejeuure
Tesa we Obaar nanpasel ot 3 pazauunn marepuana - PLA, CarbonFil'™ u SteelFill.
EkernepuMeHTanHo ca onpeieicHn kprtuanata cropocet (CS) Ha MCJIHHLATA, BIBIBT Ha
OTASIANE (bMLALT Ha PaMOTO) M BILALT HA NajlaHe NpH KaTapakTeH peium Ha pabora.
ERCTIEpUMEHTHTE Ca HPOBCACHH C JBC Pa3/JIMUHK KOJTHUECTRA HA 2allh/IBAHE Ha MeJiHHIaTa -
20% u 30% sanbagaxe.

Abstract: The investigation of this paper aims to determine experimentally the grinding
parameters of a laboratory ball mill with rectangular lifters. The type. shape. dimensions and
numbers of lifters were determined in previous work. The design, namely a liner with lifters,
is developed for the purposes of casier recharge/change. A liner with cight trapezoidal lifters,
that are symmetrically displaced is chosen. The parts of a laboratory ball mill — the drum and
the liners with lifters are 3D printed from PLA additive material. The grinding bodies, which
arc spheres with 9 mm diameter are also produced from 3D material. In order to analyze the
interaction of the lifter type with different types of materials, the grinding bodies will be made
of 3 different materials - PLA. CarbonFil"™ and SteelFill. The critical speed (CS) of the mill,
the angle of separation (shoulder anglc) and the toe angle in cataract mode of operation are
determined experimentally. Experiments are carried out with two different amounts of mill
charges - 20% and 30% filling.
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B4 -5. Stoimenov, N., Gyoshev, S., Restitution Coefficient Determination of 3D
Printed Materials, Proceedings of Seventh International Congress on Information and
Communication Technology. Lecture Notes in Networks and Systems, vol. 465. Springer,
Singapore, pp 663-669, 2022. https://doi.org/10.1007/978-981-19-2397-5_59 SCOPUS Q4,
SJR 2021: 0.15 SCOPUS

RESTITUTION COEFFICIENT DETERMINATION OF 3D PRINTED MATERIALS

Stoimenov, N., Gyoshev, S.

Pestome: B npejacrapenara cratiis ce 00pbia BHHMaHHE Ha HEOOXOAMMOCTTa OT CMIJIAHES
Ha pasimany mareprasi. Karto MeTol 3a cMulane ca pasiiie/lani TONKOBHTE MCHWLIH.
Macrnensann ca npoueccHTe B TONKOBUTE Mennuim. OOChiaar ce npeiuMcrBara  Ha
H3TO3BAHETO Ha 31 mpuHTHPaH MATEPHAIT 3a H3CICABANC Ha bI'bJIA Ha OTAC/sHE (BIbl 0T
PAMOTO Ha MEHUIATA) W BIba Ha najane (hIbi Npu nertata Ha Menndiara). Pastiexa ce
HEOOXOAMMOCTTA OT OlipeilesiaHe Ha Koe(uienTa Ha ehictTaHopspane. KoemiueHTsT Ha
ph3cTaHOBSBAHE Ha 3D oTneuwaranure marepuani ce B jadopartopus ¢ MOMOMLITE Ha
BHCOKOCKOPOCTHA Kanepa. Msnomsar ce 3D ornevarann cepy, KOUTO ce nyckar sbpxy 3D
ornevarany niaoun, Croficreara na 3D orneuaranite cep ce nocrassT Ha Maca. Odgacnena
€ eKcIepUMeHTAIHATA TTOCTAHORKA. M3Mepra ce KoeuIIMEHTHT Ha Bh3cTanoBsBaHe, Kato ce
OHPCJCHH BUCOUMHATA HA T1aJlaHEe M BUCOUYHMHATA HA OTCKaY4aHce. HMaroteena e 'l*ilﬁlll-illi'i, B KOSITO
ca 3anucain AanHuTe OT PasiuuHUTE MaTepraii, 3a RCHUKN JaHHH ca NpoBeIeHH 110 TpH
ekeriepumentTa, O0CLACHN ca ce OLICHLN CTBITKI.

Abstract: In the presented paper, attention is paid to the need for the grinding of different
materials. The ball mills are discussed as a method for grinding. The processes in the ball mills
arc investigated. The advantages of using 3D printed materials for investigation of the
separation angle (shoulder angle) and angle of incidence (toe angle) are discussed. The need
for the determination of coefficient of restitution is considered. The coeflicient of restitution of
3D printed materials is determinated in a laboratory by using a high-speed camera. 3D printed
spheres are used, which are dropped to 3D printed plates. The properties of the 3D printed
spheres are placed on a table, The experimental setup is explained. The coefficient of restitution
is measured by determining the height of the drop and the height of the bounce. A table is made
where the data from the different materials are recorded. For cach data, three experiments were
performed. Future steps are discussed.
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B4 - 6. Paneva M., Stoimenov N., Panev P., Comparison of determined theoretically
and experimentally critical speed of a ball mill, 1 1™ International Conference on Mechanical
Technologies and Structural Materials (MTSM 2022), Split, Croatia, September 23-24, 2022,
Croatian Society for Mechanical Technologies, Croatia, ISSN: 1847-7917, pp. 131-135,
SCOPUS

COMPARISON OF DETERMINED THEORETICALLY AND EXPERIMENTALLY
CRITICAL SPEED OF A BALL MILL

Paneva M.. Stoimenov N., Panev I

Pestome: B nactosiara pabora ¢ Hanpapen CPaBHUTCICH aHajins fa CTOHHOCTHTe Ha
KPUTHYHATA  CKOPOCT, W3UHCICHN TeOpeTHuHo u  ckenepumentanio.  Hscneisanero e
HarpaBeHo ¢ romonita Ha aabopatopHa TOMKOBA MEJHHUA ¢ HPO3padtH  Karail w
BHUCOKOCKOPOCTHA KaMepa. (_)6,'[l-|l[0l%l\’ﬂ'l‘ﬂ Ha MCJHHALIATA ¥ MEJICTIIITE TelTa ca l‘l'ﬁ]J'dG(J'I'BI'IH Hpes
3D ayurrusia texnonoris. O6nuorkara ¢ wspadorena or PLA marepuan 6es audirepu, a 3a
MEJICHIITE Tea ca M3nonasany Hakoako Buaa marepuan - PLA, Steellike, CarbonFil'™ u
SteelFill. Mscaenraneto e nposeeno npu 20% sambasatie na Jabopatopra TonKosa Meliiniia
¢ Mestentn rena, Oes nodaseH Marepran 3a eMuiane. OTUeTeHuTe pesyiIraTii 0T TEOPeTHUHOTO
W CKCTTCPHMEHTAITHO ONPpe/le/istie Ha KPUTHYHITE O(—)OPLTI'H MOKA3BAT, Ue nocovcHara (fmmlyua
HE € TPUIOAKUMA B TIPOBE/ICHOTO CKCIIEPUMEHTATHO TPOYUBANE 1 KPUTHHHATA CKOPOCT 3aBUCH
OT XaPaKTEPHCTHKHTE HA PA3IHUHI BHIIOBE MaTEPUaIIH,

Abstract: In the present work, a comparative analysis of the critical speed values
calculated theoretically and experimentally is made. The research was done with the help of a
laboratory ball mill with transparent lids and a high-speed camera. The chamber of the mill and
the grinding bodies are made by using 3D additive technology. The chamber is made of PLA
material without lifters and several types of material are used for the grinding bodies - PLA,
SteellLike, CarbonFil™, and SteelFill. The study was performed with 20% infill of the
laboratory ball mill with grinding bodies, without added material for grinding. The reported
results from the theoretical and experimental determination of the critical speeds show that the
specified formula is not applicable in the established experimental rescarch and the critical
speed depends on the properties of different types of materials.
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B4 - 7. Stoimenov N.. Gyoshev S., Penchev T., Experimental Study of the Volume of
Voids in a Ball Mill with Different Diameters of Grinding Bodies and Different Filling
Coefficients, 26th International Conference on Circuits, Systems, Communications and
Computers (CSCC 2022), Publisher IEEE Xplore, pp. 332-334 SCOPUS

EXPERIMENTAL STUDY OF THE VOLUME OF VOIDS IN A BALL MILL WITH
DIFFERENT DIAMETERS OF GRINDING BODIES
AND DIFFERENT FILLING COEFFICIENTS

Stoimenov N., Gvoshev S., Penchev T,

Pestome: B cratista ce pasmienia eKCnepUMEHTAICH METOJL 3a M3cieBaHe Ha obema Ha
KYNIHHTE B TOTIKOBA MeAHUI@, JlabopaTopHiTe eKCNEepUMEHTH ca MPOBEICHH Che 3altb/iBaHe
Ha pasAuUHM [0 PasMep W KOAHMECTRO Mesen Tena, Honyuenre JlaHin ca anaisupani u
ca TOAYHEHH PE3VIITATH NpH  KAKBH 00EMH HA 3allb/BaHC Ha  MENHULaTa 1pasHiuTe
npocTpaHeTBa ca Haii-manku. [lenra na Topa M3C/eABAHE € Jld ¢C ONPEAean ONTUMAIHUAT
PEKMM 1A 3abiBalie W ¢ KAKbLB pasMep Ha MelelluTe Tejlda CMUaHeTo e Obje Haii-
eeKTHRHO.

Abstract: The paper discusses an experimental method for studying the volume of voids
in a ball mill. The laboratory experiments were performed with filling different in size and
quantity grinding bodies. The obtained data were analyzed and results were obtained at what
volumes of filling of the mill the empty spaces are the smallest. The purpose of this study is to
determine the optimal filling regime and with what size of grinding bodies, grinding will be
most effective
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B4 - 8. Stoimenov N.. Paneva M., Gyoshev S., Determination of Ball Mill Separation
Angle of Different Materials, 26rd International Conference on Circuits, Systems,
Communications and Computers (CSCC 2022), Publisher IEEE Xplore, pp. 327-331 SCOPUS

DETERMINATION OF BALL MILL SEPARATION ANGLE
OF DIFFERENT MATERIALS

Stoimenov N.. Paneva M.. Gyoshev S.

Pestome: |lpeacrasenara cratng onuesa npotiecute Ha cmunave. Msnonssana e
GKCTIEPUMENTAIINA [TOCTAHOBKA Ha 1abopaTtopHa TOMKOBA MCIHNLA ¢ BhTPEIICH JAnamMeThp 238
mm, BHCORKOCKOPOCTHA KaMepa i ]Il'l(l}pﬁﬂ hﬁ(‘.lpl’)"l‘ﬂ?\iﬂp. HManomseganoro 06(][)}"5[“2”10 HmMa 3a e
JA M3CHC/RA MOBCASHNETO Ha TONKOBATA MEAHHIA Upes H3MOARAHETO Ha pasaudun 30
HPUHTHPAHN MATEPHAII 32 NIPOM3BOJICTBOTO Ha Dapabana w wmeseinre tena. punaraiikn
HAli-H3N0A3BANNTE PEKUMK 1A CMUIALE NpH TonkosuTe Menuuim - 70%, 75% n 80% or
KPUTHUHATA CKOPOCT HA IabopaTopHaTa TorKkoBa MEIHUIA B 3aBHCHMOCT 0T 3D matepraianTe
Gerre W3MEPEH BIBILT Ha OTAensHe u ¢ uzdpaHa Hal-moAXoAsnETa CKOpoCT 3a Haii-
epexkTHRHO cMiaane, Meinniara ¢ sanbinena ¢ 20% ot odema cu. EkenepuMentaino ca
ofpejiesic  pekUMUTe Ha  paboTa, 00eMbT Ha MeldnWiata o napamerpure Ha 3D
Hnpuirrupatmre MarepHaii.

Abstract: The presented paper describes the milling processes. An experimental setup
of a laboratory ball mill with an inner diameter of 238 mm. a high-speed camera, and a digital
tachometer are used. The used equipment aims to investigate the behavior of the ball mill by
using various 3D printed materials to produce the drum and grinding bodies. Applying the most
used modes of grinding work in ball mills-70%, 75%, and 80% of the critical speed of the
laboratory ball mill depending of the 3D materials was measured the separation angle and
chosen the most appropriate speed for the most efficient grinding. The mill is filled with 20%
of its volume. The work regimes. the volume of the mill, and parameters of the 3D printed
materials are determined experimentally.
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B4 - 9. Kandeva M.. Stoimenov N., Paneva M., Abrasive wear of polymeric composite
materials obtained with 3D print technology, Part [ Polvmeric Materials, Journal of the Balkan
Tribology Association, Vol. 28. Issue 3, pp. 362-379, 2022, ISSN: 1310-4772, SCOPUS Q4,
SJR 2021: 0.14, IF for 2015 (5-Year): (.737 SCOPUS

ABRASIVE WEAR OF POLYMERIC COMPOSITE MATERIALS OBTAINED
WITH 3D PRINT TECHNOLOGY, PART I POLYMERIC MATERIALS

Kandeva M., Stoimenov N., Paneva M.

Pejtome: B crarusita ce pasmickaaT napaMeTpute Ha adpasUBHOTO H3HOCBAHE W
H3HOCOYCTOHUMBOCTTA HA TP BUIA MOJUMCPHH MATCPHAIN OT PasiiiHK TPON3BOAMTCIN -
PETG, PLA 1 Tough PLA. nonyuenn upes 31 texnonorus. Marepuanure ca 1ecrBabm B
HCTHPH PerkiMa Ha TpHeHe - 0e3 1 ebe emasouna rpee Litol 24w npu jse ckopoctu Ha
msarane. Tlonyuenn ca pesvirrary  3aBHCHMOCTH 38 MacOBOTO M3HOCBAHC, CKOPOCTTA Ha
H3HOCBAHE, WHTEHZMBHOCTTA HA M3HOCBAHE M YCTOHYHMBOCTTA HA W3HOCBAHC HA BCCKH
MATEPUAI B YCTHPHTE PCKMMA HA TPUCHE. YCTAHOBEHO €. Ye CACAHNUTE MaTepuaii ca ¢ Haii-
Z00PH NPOTHROHAHOCHH croiicTBa: nipu cyxo Tprene - PETG, nipi ckopocT Ha turb3rabe v =
0.25 m/s, npu ckopoeT Ha assrane v = 0.92 m/s - PLAL npit rpaniiio cMazBaHe Che cMaska
Litol 24 - PETG npu ckopocti va mssrane v =0.25 m/s n v = 0,92 m/s.

Abstract: The paper examines the parameters of abrasive wear and wear resistance of
three types of polymeric materials from different manufacturers — PETG, PLA and Tough PLA.
obtained by 3D technology. The materials were tested in four modes of friction — without and
with lubricant grease Litol 24 and at two sliding speeds. Results and dependences for mass
wear, wear rate. wear intensity and wear resistance of cach material in the four friction modes
were obtained. The following materials have been found out to have the best anti-wear
properties: at dry friction — PETG. at sliding speed v = 0.25 m/s, at sliding speed v = 0.92 m/s
—PLA: at limit lubrication with Litol 24 — PETG grease at sliding speeds v =0.25 m/s and v =
0.92 m/s.
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B4 - 10. Kandeva M.. Stoimenov N.. Kotseva G., Abrasive wear of polymeric composite
materials obtained with 3D print technology, Part [1 Composite Polymer Materials, Journal of
the Balkan Tribology Association Vol. 28, Issue 4, pp. 469-480, 2022, ISSN: 1310-4772,
SCOPUS Q4, SJR 2021: 0.14, IF for 2015 (5-Year): 0.737 SCOPUS

ABRASIVE WEAR OF POLYMERIC COMPOSITE MATERIALS OBTAINED
WITH 3D PRINT TECHNOLOGY, PART 11 COMPOSITE POLYMER MATERIALS

Kandeva M., Stoimenov N.. Kotseva G.

Pesrome: B crarngra ce pasmiesaar napamMerpute Ha adpasMBHOTO HM3HOCBAHE W
H3HOCOYCTOHMUBOCTTA HA JIBA BIA KOMIO3WTHH NOJHMEPHH  MaTepHalln 0T  pas/inyiHi
npomseoantenu - Steelfill i Carbonfil™, kato npoduTe Ha MaTepHanTe ca HOJYHEHI Ypes
nanoazeane Ha 3D texnoiorug. MarepnannTe ca TeCTBAHN B USTHPH PEAUMA Ha TPHEHE - Hes
1 ebe emazouna rpec Litol 24 w npu ase ckopocti Ha turbarane. Toayuenn ca pesynraty i
JABHCHMOCTIE 338 MACOROTO  M3HOCBAHE, CKOPOCTTA HA M3HOCBAHC, WHTEH3WBHOCTTA THa
H3HOCBANC N YCTOHUHBOCTTA HA M3HOCBAHC HA BCCKH MATCPUAT B UETHUPUTE PEAMMa Ha TPHEHE,
Yeranoreno e, ve marepuanst Carbonfil™ wva nait-no0pn npoTHRBOM3IHOCHH CBOWCTRA TpH
CYXO TPHEHE, TIPH CKOPOCTH Ha rrbzrade v = 0,25 m/s u v = 0,92 m/s; npu rpanuyno enassate
¢ rpec Litol 24 npn ckopoctu Ha nabzrade v = 0,25 m/s n v = 0.92 m/s.

Abstract: The paper examines the parameters of abrasive wear and wear resistance of two
types of composite polymer materials from different manutacturers — Steelfill and Carbonfil™,
the samples of the materials were obtained by using a 3D technology. The materials were tested
in four mades of friction —without and with lubricant grease Litol 24 and at two sliding speeds.
Results and dependences for mass wear, wear rate, wear intensity and wear resistance ol each
material in the four friction modes were obtained. Carbonf{il™ material was found out to have
the best anti-wear properties during dry friction, at sliding speeds v = 0.25 m/s and v = 0.92
m/s; at limit lubrication with Litol grease 24 sliding speeds v = 0.25 m/s and v = 0.92 m/s.
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B4 - 11. Stoimenov N., Gyoshev S., Paneva M. Panev P., Determination of the friction
coefficient of 3D printed materials - Part I - Rolling friction, 10" International Conference on
Mechanical Technologies and Structural Materials (MTSM 2021), Split, Croatia, September
23-24, 2021, Croatian Society for Mechanical Technologies, Croatia, ISSN: 1847-7917, pp.
149-152, SJR 2020: 0.11 SCOPUS

DETERMINATION OF THE FRICTION COEFFICIENT OF 3D PRINTED
MATERIALS - PART [ - ROLLING FRICTION

Stoimenov N., Gyoshev S., Paneva M. Panev 1"

Pesome: 3a nopeucto marepuani 3a 3D mewar, ocnoBHUTE (UZHTHE M MEXAHHYHU
napamMeTpH Kato AKOCT Ha OIbH, MOAYJ HA eACTHUHOCT M KOC(DUUMEHT Ha YAbIAKEHHE ca
H3BCCTHH W W3CJIC/ABAHH. i\r()e(l}lii.llltllI']'HTC Ha TpUCHE Ha MarcpuanuTe At CHpimMo JAPYE H
JPYTH MatepHain He ca onpejgeneni. Bortasn cratia ce pasienia onpeieisiieTo. Ha
KOC(ULMEHTa Ha TPHEHe npu Thpkasste na 3D orneuarann cdepn 0T pasiiiaHn Marepuaiu
(PLA, PETG, Flex n wephaaema cromana). Henrta ¢ koeGUIMEHTHT a ce oTpeiesin 1o-
TOUHO, KATO B NpejicTapeHarTa padora ca HApapen eKCnepumMenT ¢ Pasinaiy IHamMeTpi ta
cepara 3a Beceki o1 n3dpoeHnTe marepuaii. Hanpasenn ca n eKCHepHmMeHTH ¢ pasinyHu
JIBOITKW MaTepuaii,

Abstract: For most 3D printing materials. the basic physical and mechanical parameters
such as tensile strength, modulus of elasticity, and coefficient of elongation are known and
investigated. The coefficients of friction of the materials relative to each other and other
matetials are not determined. This paper is considered the determination of the coefficient of
friction in rolling 3D printed spheres of different materials (PLA, PETG, Flex. and Stainless
Steel). The aim is to determine the coefficient more precisely, thus in the presented work
experiments with different diameters of the sphere for each of the listed materials are made.
Experiments have also been made with different pairs of materials.
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B4 - 12. N. Stoimenov, 1. Ruzic. Analysis of the particle motion during mechanical
alloying using EDEM software, 19th IFAC Conference on Technology, Culture and
International Stability. TECIS 2019, Volume 52 Issue 25, November 2019. IFAC-
PapersOnLine, Publisher: IFAC Secretariat. ISSN:2405-8963. pp 462-466, SJR 2018: 0.298
SCOPUS

ANALYSIS OF THE PARTICLE MOTION DURING MECHANICALALLOYING
USING EDEM SOFTWARE

N. Stoimenov. . Ruzic

Pesrome: JIBIGKCHUCTO W NOBEACHHUCTO Ha YACTHUIIMTC 10 BPEME HA MCXAHHYHO JIerupane
B ATPHTOPHO SIPO ¢a H3CASABaNH ¢ nomolirra Ha copryepa EDEM"-Discrete Element Method.
H‘dllP'clBUH ¢ ONMUT Ja ce OCHIYPH CHMYJIALLMSL B MAJITBK Mﬂlllilﬁ HA MCXAHWYHOTO JICI'MpdHe B
arpUTOpHa MeTHHIA. J{BIKCHUETO HA HacTHUHTE H TONKHTC B MEJTHHLATA ¢ MO/CHPAHO ¢
nomotrra Ha meroga na Hertz-Mindlin - Ges npurnubssane, Hadmogaganara obiact e
PA3ICACHA HA JICCCT YHACTBRA BLB BCPTHKAIHA TOCOKA, OT THLHOTO /10 BhpXa HA MCJIHHLATA, 34
A ¢e OnHuIe MOBEISHHETO Ha vacTimre. beuie 3a0ena3ano, 4e B HaualoTo Ha MOJACHHPAHETo
Ha MEXAHHYHOTO JICTHPAaHe npaxoBere W TOTIKHTE NpHCBLCTBAT PABHOMEPHO B TTOYTH BCHYKH
cektpn. C VBEIHUABAHE HA BPEMETO 3a CHMYNAIHA 110-MATKHTE HaCTHI CTaBat Mo-akTHBHH
B CCKIMUTE, PA3HOJIOAEHN M0-01130 JI0 ABHOTO Ha METHIIATA, Mopain 3aryda Ha enepris. Ot
Apyra cTpana, no-roJleMuTe YacTiin ce apukar 1o 40 % ot Bucounnara Ha MeJIHHLATa, KOCTO
NOKA3Ba MMO-HUCKO HHBO HA €HEprus B CPABHECHIE C TOBA B HAYAIIOTO HA CHMYJTALMATI, HO 110~
BUCOKA CHEPIHs B CPARHEHNE € YaCTHIITE ¢ MO-ManbK pagnyc. beme orbenasano. ue Gposit
Ha KOUTAKTHTE MEKLY MACTHIIITE M TOMKHTE 3aBUCH OT PajHyCca Ha HYACTHLINTE, KaTO KOJIKOTO
MO-TOMAM € PATHYChT HA UACTHIHMTE, TOIKOBA MO-roJisivM Opoii KOHTaKTH Morat ja Ohjar
NMOCTHIHATH.

Abstract: Motion and behavior of the particles during mechanical alloying in attritor null
were studied using EDEM"-Discrete Element Method software. The attempt was made to
provide a small-scale simulation of mechanical alloying in the attritor mill. The particles and
balls motion inside the mill were modeled using Hertz-Mindlin-no slip. The observed area was
divided into ten sections in vertical direction, from the bottom to the top ot the mill, in order to
describe behavior of the particles. 1t was noticed that at the beginning of simulation of the
mechanical alloying powders and balls are present in almost all sections evenly. With
increasing the simulation time, smaller particles become more active in the sections closer 1o
the bottom of the mill due to energy loss. On the other hand. bigger particles move up to 40%
of mill height indicating lower enerey level comparing to one at the beginning of the simulation
but higher energy compared to particles with a smaller radius. It was noted that number of
contacts between particles and balls depends on particle radius, while the bigger particle radius
the higher number of contacts can be achicved.
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I'pyna nokazarean B (nayuna obaaer 5)

7. Hayuun  nyOadkaumi B W3gadus,  KOUTO  ca  pedepuparin 1 MHASKCHPpaHH B
CRETORHOUZBECTHI (Ga3h AaHHN ¢ HAYUHA MH{OpMAaltig

I'7-1. D. Karastoyanov, N. Stoimenov, S. Gyoshev, Methods and Means for
Education of People with Visual Impairments, 19th IFAC Conference on Technology, Culture
and International Stability, TECIS 2019, Volume 52, Issue 25, November 2019, IFAC-
PapersOnLine, Publisher: IFAC Secretariat, ISSN:2405-8963, pp 539-542, SJR 2018: 0.298
SCOPUS

METHODS AND MEANS FOR EDUCATION OF PEOPLE WITH VISUAL
IMPAIRMENTS

Karastoyanov, N. Stoimenov, S. Gyoshev

Pestome: CTarthaTa pasrieskia HHOBATHBIN [TOAXOAH 32 00yUeHne 1a Xopa ¢ namasero
sperre. Pastiie1ani ca MeTo1M 1 CPejIcTha 3a MpeIcTasaine Ha rpadguuHA HHPOPMALHA 34 JICHa,
YUCHHUM W cTydenTi. [lpemnomeni ca pasininin BUIOBE rpaduiHi Opailiiosn expaHn u
rpathHaHIE TAKTHIHY TIOYKH,

Abstract: The paper describes innovative approaches for education of people with
reduced sight. Methods and means for presenting of graphical information for children,
scholars and students are discussed. Different types of graphical Braille screens and graphical
tactile tiles are proposed.
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['7-2. [li¢ S., Babi¢ B., Bjelajac A.. Stoimenov N., Kljajevic¢ L., PoSarac-Markovic¢
M.. Matovi¢ B., Structural and morphological characterization of iron-doped sol-gel derived
mullite powders. Ceramics International, Vol. 46, Issue 9, Publisher: Elsevier, 2020,
ISSN:0272-8842, DOI: https://doi.org/10.1016/j.ceramint.2020.02.083, 13107-13113. SJR
(Scopus): 0.888, JCR-IF (Web of Science): 3.45 SCOPUS

STRUCTURAL AND MORPHOLOGICAL CHARACTERIZATION OF IRON-
DOPED SOL-GEL DERIVED MULLITE POWDERS

1i¢ S.. Babi¢ B.. Bjelajac A.. Stoimenov N., Kljajevi¢ L., Posarac-Markovi¢ M., Matovic¢ B.

Pestome: Hacronioro M3CASARANE € MOCBETEHO HA CTPYRTYPHUTE W MOPQOIOrHIHITE
CROMCTBA HA PAXOBC OT MYINT. JIerupanit ¢ skeiiaso. Hpaxopere na nemoauGrunpat i gerupai ¢
JKEAB0 MYJHT Che eheTas oT 3-15 wt% FeaOs ca cunresnpani 1pes KoMOUHaLns o cojl-res u
FOPUBEH MeTOL. B peakimonniTe pasTBOpH Ca BhBEICHM H3THIILIN OT BOJA W KapdaMiL, 3a Jia ce
JACHTN KOTIOIMMEPH3ALAATa HA  AIYMUHUEBUTE W cHnesute Bujose. Pesynrarure or
CTPYKTYPHOTO XapakTepH3upaHe nokasaxa, ue CHHTE3NPAHITE MYTHTHI HPaxoBe ca aMmopdHi or
xudpuaen thi, Criennduuinara MOBBPXHOCT Ha HEJICTUPANUS MYTTOR Tipax ¢ 262 m’ g ¢
Makcumanien paauye Ha nopure (dy) or 2 nm, KOETO o npuuuciassa KbM Me3onopectuTe
varepuasi. JloGaBaHeTo Ha Kea30 ¢ HaMaINI0 Cretn(uuHaTa NORhPXHOCT, 10KaTO cTolHOCTTa
Ha pasvepa Ha MopuTe ¢ 0cTaHana chiara, ¢ n3kiouetiie Ha oopasenia ¢ 3 wi FeaOa (Suer = 278
m’ ¢ dy 3 nm). Hammuuero Ha skensso JIoBEAC 10 TOHH/KaBaHe Ha Temueparypara Ha
obpasysane na Tedna (aa, 10KaTo HATHUHETO Ha KapOaMiyl JI0BEAE 10 JOKaANo HoBHuaBaHe Ha
TemnepaTypara, KoeTo TPeI3BIKD CHHTEpoRane u obpaiyBaHe Ha armomMepari ot Nno-mMalkH
qacTHiM, Pesyirariure OF aHaliza Ha pasMepa Ha UacTHUMTE odaue He ca  CIHO3HauHU.
Croiinoctiure Ha cpeanns odemen auamersp (D[3.4]) nokaszear, ue pasmepsT Ha dacTHLiTe ce
yRennuara o 6 wi% FeaOs (123,6 pm), cielt koeto HaMangea 1 3a npodara ¢ 12 wi% FexOs toit e
paren Ha 96.6 pm. 1o o311 HauHA 100aBEHOTO JKCIH30 € JOMPUHECIO 3a T10-PaBHOMEPHOTO
pasnipeneieHue Ha pasmepa Ha uactiite, SEM ananusut nokasa cbiio. ue rpyoure npaxosm
HACTHIN €€ ChCTOAT OT HO-MAJIKH CIIETH HacTHIN,

Abstract: The structural and morphological properties of iron-doped mullite powders are the
subject of the present study. The powders of undoped and iron-doped mullite in the composition
range of 3—15 wi% Fe,Os were synthesized by a combination of sol-gel and combustion methods.
The excess of water and urea were introduced in reaction solutions to enhance the copolymerization
of aluminum and silicon species. The results of structural characterization revealed that the
synthesized mullite powders were amorphous of a hybrid type. The specific surface area of the
undoped mullite powder was 262 m” g™ with a maximum pore radius (dy) of 2 nm classifying it
into mesoporous materials. The addition of iron has reduced the specific surface area, while the
pore size value remained the same except for the sample with 3 wt% Fe20s (Sprr = 278 m? g d, =
3 nm). The presence of iron caused lowering the temperature of liquid phase formation, while
present urea combusted providing the increase of the temperature locally that caused the sintering
and formation of agglomerates of smaller particles. However, the results of the particle size analysis
are not straightforward, The values of mean volume diameter (D[3.4]) indicated that the particle
size increased to 6 wt% Fe 05 (123.6 pm), and then decreased and for the sample with 12 wt%
FesOs, it was equal to 96.6 pm. Thus, the added iron contributed to the more uniform particle size
distribution. The SEM analysis has also shown the coarse powder particles consisted of the
coalesced smaller particles.
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I'7-3. M. Kandeva, N. Stoimenov, B. Popov, Zh. Kalitchin, V. Pozhidaeva, Abrasive
wear resistance of micro- and nano-diamond particles, Journal of the Balkan Tribology
Association. Book 2, Vol. 26, 2020, ISSN: 1310-4772, pp. 181-193, SCOPUS SJR 2019:
0.211, IF (5-Year): 0.465 SCOPUS

ABRASIVE WEAR RESISTANCE. OF MICRO- AND NANO-DIAMOND PARTICLES

M. Kandeva, N. Stoimenov, B. Popov, Zh. Kalitchin, V. Pozhidaeva

Pestome: B nacrosiiara craris ¢ HanpaBeHo CPaBHUTE/IHO HW3C/ICABAHE HA HHOBATHBHH
JAMAMAHTEHH MOKPHTHA € BKIOYCHH MHKPO H Hano pasmephy vactui. lokpurusara ca
CHHTEPOBANN € BUCOKOTEMIIEpatypHa obpaboTka n BHcoKOTEXHOTOTHYHO HokpuTie WC-
12C0, HAHECEHO ChLe CBPLX3BYKOBa cTpyiiHa miasma (npouec HVOF) sa usnonssane npu
eKcTpeMHM  venoBis Ha  padoTa.  [lonyuenn ca pesyarari 3a MACOBOTO  W3HOCBAHC,
HHTEH3MBHOCTTA HA M3HOCRAHE 1 YCTOHIHBOCTTA HA H3HOCBATIC TIPH C/IHW 1 ChII PEKIMK Ha
CYXO TPUEHE BBPXY MOBBPXHOCTTA Ha TRLPIO a0paznBHu dacTiiy. YeTaHOBEHO €, He Haii-
BUCOKA H3HOCOYCTOMYHBOCT HMA HOKPHUTHE € BKIFOUEHH MUKPOIMAMAHTEHH YaCTHIL, KOATO ¢
C OKOAO EAUH MOPSABE [0-BHCOKA 0T M3HOCOYCTOHUMBOCTTA HA NOKPUTHE € BKIIOUCHH
HaHoARaManTeHn uacti.  Manocoyeroituuroctta na nokpurneto WC-12Co ¢ ¢ 3-4
MOPAABLKA TTO-HICKA OT HIHOCOYCTOIMMBOCTTA HA JIMANAHTCHUTE TIOKPHTHST ¢ BKJHOUEHH HAHO
M MHKPO YACTHILH.

Abstract: [n the present paper a comparative study of innovative diamond coatings with
included micro-and nano-sized particles are investigated. The coatings are sin-tered with high-
heat treatment and high-tech WC-12Co coating, applied with su-personic jet plasma (HVOF
process) for use under extreme operating conditions. The results for mass wear, the intensity of
wear and wear resistance under the same dry friction modes on the surface of rigidly abrasive
particles are obtained. It has been found out that the highest wear resistance has a coating with
included micro-diamond particles, which is about onc order of magnitude higher than the wear
resistance of a coating with included nano-diamond particles. The WC-12Co wear resistance
coating is 3—4 orders of magnitude lower than the wear resistance of diamond coatings with
included nano-and micro-sized particles.
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I'7-4. Kunev A.. Tachev P, Trashlieva V.. Radeva T., Stoimenov N., A Study of the
Short-Circuit Thermal Effect on Aluminum and Cooper Bus-Bars Using a Laboratory Test
System, 21st International Symposium on Electrical Apparatus & lechnologies (SIELA), 3-6
June 2020 Bourgas, Bulgaria. Publisher: [EEE. Electronic ISBN: 978-1-7281-4346-0, Print on
Demand(PoD) ISBN: 978-1-7281-4347-7, pp. 1-4, DOL: 10.1109/STELA49118.2020.9167149
SCOPUS

A STUDY OF THE SHORT-CIRCUIT THERMAL EFFECT ON ALUMINUM AND
COOPER BUS-BARS USING A LABORATORY TEST SYSTEM

Kunev A.. Tachev P.. lrashlieva V., Radeva T.. Stoimenov N.

Pestome: B crarusta e npeactaBeio  uM3c¢/BAHE Ha  TOMIMHHOTO BL3JCHCTBHE,
NPEANsBUKAHO 0T KbCO ChEAMHCHUE, B IHHW € NPAaBOBIBIAHO  HANPCHHO - CeUCHIC.
JlaBoparoprara cHcTeMa 2a H3MHTRAHE, H3M0JI3BaHa B M3CIC/IBAHCTO, € TIPSIHA3HAICHA KaKTOo
233 AHAIATHYHI, TAKa W 3a eKCliepuMenTanin uacaeasanug. Korato npes uimHuTe npoTHya Tox,
B MPOROIMUIITE BH3HUKRAT 3aryOu Ha MOINHOCT W eneprus. Tean 3aryOn na eHeprust BOIAT
JI0 HAPSBAHE HA TIPOBOIHMIIATE H HA PA3INUHI YaCTH B CAICKTPUYECKNTE MATIMHI I anapatit.
Tojgoben npobaem H3NCKRa XapakTepHO W3HUCIEHIE Ha Te3H 3ary0n Ha CHEPIis W PEAHNHTE
Ha npegasade Ha Harpspancto. M3MmepraneTo na remncpatypara ce H3RhpliBa ¢ RBrpajien
cenzop B AadopaTopHIs MOJICIL, KAKTO 1 C BLHIIHA TEPMOBH3HOHHA KaMepa.

Abstract: This paper presents a study of the short-circuit induced thermal action in bus-
bars with a rectangular cross-section. The laboratory test system used in the study is designed
for both analytical and experimental studics. When a current flows through the bus-bars. power
and energy losses occur in the conductors. These energy losses cause heating o I'conductors and
different parts in clectrical machines and apparatus. Such problem requires a distinctive
calculation of these power losses and the heating transfer regimes. The temperature
measurement is performed with an embedded sensor in the lab model and also with an external
thermal imaging camera.
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I'7-5. Ivanchev 1.. Stoimenov N., Sokolov B.. Testing of’ Concrete by Contactless
Non-Destructive Tomographic Method. 1EEE XXX International Scientific Symposium
'Metrology and Metrology Assurance' 2020 (MMA 2020). 7-11 September Sozopol. Bulgaria,
2020. E ISBN:978-1-7281-9719-7 pp. 1-6, doi: 10.1109/MMA49863.2020.9254250.
SCOrus

TESTING OF CONCRETE BY CONTACTLESS NON-DESTRUCTIVE
TOMOGRAPHIC METHOD

Ivanchev 1.. Stoimenov N., Sokolov B.

Pesrome: B razn cratug ca onicani ekCrepUMeHTAIHNTE H3CACABAHMS. POBEACHH 3a
onpeieligHe  Ha  CTpyKTVpara  Ha  OeToHa.,  OUEHKA W YCMCWHO  Onpejiesisine  Ha
MECTONONOKEHHETO Ha AC(EKTH U HECHBBPLWISHCTBA B HOBLPXHOCTTA M BLTPEUIHOCTTA Ha
Hpobu ¢ KK, BRCTH OT CTOMAHOOETOHHH C/IEMCHTH HA BB3pAcT Ha oeroda 1926 amu.
Vsnonagan e OeskoHtakren  OespaspymuresicH  tomorpadickn  MeTol Hooe  orcaia
BLAMOMKHOCTTA 3d NPWIATAHETO MY 33 YCIORHA OHCHKA HA CHUIECTRYBALL Crpagn
chophaenud. TTonyuenu ca gy 1w TpunaMepin wioOpaskenna. Macnesanuara ca HanpaseHu
FPH PARIHLHN ALA00UHHI Ha poHnKBate Ha srbunre. Manomsan ¢ ypea Nikon XT H 225.
O6paGoTkara Ha aanuuTe ¢ wagbpiiena che coryep Volume Graphics. MyVGLL.

Abstract: In this paper are described the experimental studies performed for determining
the structure of concrete, assessing and successtul identification of the location of defects and
imperfections in the surface and inside of cored specimens, taken from reinforced concrete
clements at age of concrete 1926 days. A contactless non-destructive tomographic method was
used and the possibility of its application for conditional assessment of existing buildings and
facilitics is described. Two-and three-dimensional images were obtained. Studies have been
made at different depths of rays penetration. Device Nikon XT H 225 was used. Data
processing was performed with the software Volume Graphics, MyVGL.
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I'7-6. Karastoyanov D., Stoimenov N., Gyoshev S., Petrov R., Haralampieva M..
Innovative Industrial Bodies and Technologies for Energy Efficiency, Better Production and
Quality of Life. International Conference ICAl 2020., IEEE Open Access, 2020, pp. 1-4
SCOPUS

INNOVATIVE INDUSTRIAL BODIES AND TECHNOLOGIES FOR ENERGY
EFFICIENCY, BETTER PRODUCTION AND QUALITY OF LIFE

Karastoyanov D., Stoimenov N., Gyoshev S., Petrov R., Haralampieva M.

Pesome: B craruara ca onucanu paziudin npoNUILIEHH 3ar0TOBKI ¢ WHOBATHBHA
opma, DazupaHa Ha TPUBIBLIAHUKA W TeTpaeabpa Ha Reuleatx, KoATo OCurypssa no-rojisma
KOHTAKTHA TIORLPXHOCT ¢ 0OpadoTBanus marepuan. [IpeicraBenu ca MHOBATHBHI (ppe3oBH
Tena u norUradi, abpasuean tena norpor, OGchKIaT ce npeanMeTiaTa u obiacTire Ha
NpUoKeHHe Ha  pasiieatanite aeraiing. Mnosatuenara gopma ocurypsasa enepriiina
eeKTHBHOCT 1 110-100P0 KauecTBO Ha 1oty Kimsira. OIMcani ¢a Chillo taka HoBus T bpaition
EKPAH 33 XOPA € YBPEACHO 3PEHHE 1 NIPEHAPSHAIAHETO HA TIPOMULLICHH PODOTH.

Abstract: The paper describes different industrial workpieces with innovative shape,
based on the triangle and tetrahedron Reuleaux. which provides a larger contact surface with
the treated material. Tnnovative milling bodies and lifters. abrasive bodies and nails are
presented. The advantages and ficlds of application of the considered workpieces arc discussed.
The innovative shape gives energy efficiency and better quality of the production. Also new
Braille screen for visually impaired people and reenigeering of industrial robots are described.

I'7-7. Karastoyanov, D., Chikurtev, D., Gyoshev, S., Chikurteva, A., Stoimenov, N..
Advanced ICT for Access of Visual Impaired People to Computers, Knowledge, Education
and Culture. 18th International Conference on Emerging eLearning Technologies and
Applications, IEEE, 2020, pp. 290-295, doi: 10.1109/ICETA51985.2020.9379198. SCOPUS

ADVANCED ICT FOR ACCESS OF VISUAL IMPAIRED PEOPLE TO
COMPUTERS, KNOWLEDGE, EDUCATION AND CULTURE

Karastoyanov. D.. Chikurtev. D.. Gyoshev. S.. Chikurteva. A., Stoimenoy, N.

Pestome: JIokinaint NpeicTaps METOAN M CPEICTBA 34 TAKTHICH JIOCTHIT HA XOpa Che
IPUTESIN YBPEAAHNS 10 rpaduuen KOMIOThPeH  HuTepdeiic, KyJITyPHO-HETOPHUYCCKO
HACIICCTRO 1 TeMIepaTypa B goMa. OHUCanin ca pasimanm pasmepn Ha rpaduann Gpaitiosn
ckpatn Ha Gazata Ha AUHCHHN CACKTPONATHITHI MUKPO3AABIKBAHUA, TAKTIIHI rpadinm
IUIOUKH 1 TEPMOMETLP 3a Xopa ¢ yBpeaero 3penme. Hpejcrapenure yerpoicTsa jasat 1ocTbi
HAa XOpi ¢ YBPEACHO 3penie 10 rpaduuct komiorbpen urrepipeiic (Windows), obexrn va
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KVIITYPHO-HUCTOPHUECKOTO HACICACTRO, KAKTO H daBaT BLIMOKHOCTH 3a l'[()-,}lﬂf)p() 06)“|CE1HC 18]
BH3NPHEMAHE HA SHAHMA,

Abstract: The paper presents methods and tools for tactile access of people with visual
impairments to a graphical computer interface, cultural and historical heritage and temperature
in the home. Different size of graphical Braille screens on the base of linear electromagnetic
micro drives, tactile graphical tiles and thermometer for visual impaired are described. The
presented devices give access of visual impaired people to graphical computer interface
(Windows), objects of cultural and historical heritage, as well as give possibilities for better
education and perception of knowledge.

I'7-8. Yosifova V.. Stoimenov N., Haralampieva M.. On-site research with a thermal
camera on industrial heating, International Conference on Technics, Technologies and
Education 2020, ICTTE 2020, IOP Conference Series: Materials Science and Engineering,
Volume 1031, Issue |, 11 February 2021, ISSN:1757-8981. SJR 2019: 0.198 SCOPUS

ON-SITE RESEARCH WITH A THERMAL CAMERA ON INDUSTRIAL HEATING

Yosifova V., Stoimenov N., Haralampieva M.

Peswome: B nacrtosiiata craThsg € NPeIcTaBeHo H3ClIe/ABaHe Ha MACTO, HAlPaBeHo ¢
TepMoKaMepd. 3a HPpOYUBaHe Ha OPAKTHRUTE Ha OTOIJIHTECTHATE TEXHOIOTHK B HPOMHULICHHK
nometienust. FrenepuMenTiTe ca Hanpasenu npes susmnua cezon na 2019/2020 v nasar
npeABapuTener NPperne/l Ha METOANTE 3a OTOIICHIE, TEXHU TTON0KUTRICH 1 OTpHLATEeICH
cheKT, KAKTO 1 NPHIOCA UM 3a HoTped/iclieTo Ha eneprus n edekrunnoctra. Habmoxasar ce
MOJICIH 38 TIPAKTHKHTE 1Ha paboTHHLIATE 1 30HUPAHETO Ha NOMEIIEHUATA ¢ HEe ONTHMH3HPAIe
Ha pasfpeaeieHHeTo Ha Tonunara, Bbi ocHoBa Ha ekcriepumMenTaiiara padoTa ca HarpaseH
WOONMHCAHN PEIHIA H3BOAM 34 OBACIIM TNPCHOPLKU OPH APOCKTHPAHCTO Ha OTOTIHTEAHH
CHCTEMM 38 NPOMHULIEHI Crpajii.

Abstract: This paper submits the on-sight rescarch made with a thermal camera for
investigating the practices of heating technologies in industrial premises. The experiments are
made during the winter season of 2019/2020 and give a preliminary overview of the heating
methods, their positive and negative effect, and their contribution to encrgy consumption and
efficiency. Models for worker's practices and space zoning are observed to optimize heat
distribution. Based on the experimental work a series of findings are made and described for
future recommendations in heating systems design for industrial buildings.
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I'7-9. Ruzi¢ J., Simi¢ M., Stoimenov N., Bozi¢ D.. Stasi¢ I., Innovative processing
routes in manufacturing of metal matrix composite materials, Metallurgical and Materials
Engineering, Association of Metallurgical Engineers of Serbia, Volume 27, Issue 1, 2021, pp.
1-13, DOI: 10.30544/629, ISSN: 2217-8961 SJR 2020: 0.161, Q4 SCOPUS

INNOVATIVE PROCESSING ROUTES IN MANUFACTURING OF METAL
MATRIX COMPOSITE MATERTALS

I

Ruzi¢ 1., Simi¢ M., Stoimenov N., Bozi¢ D., Stasi

Pestome: Komnosurure ¢ meranna marpiia (KMM) npunajneskar Kbm rpynara Ha
ChRPEMEHHHTE MaTepHay (UarolapeHie Ha CBONTE OTAMUYHE TCXHOIOTHTHI, MEXanuuHil |
(I.H-l?,l‘i‘-lHI‘I CBOMCTBA. KaTO HarmpuMep oTiiHyHa _\"CTOI:‘I‘!I'IROC'I‘ Ha H3HOCBAHC W KOPO3WI, BHCOKA
EIEKTPO 1 TOMIIONPOBOAHMOCT, NOBHIIEHA SKoCT U TBLPocT. Kpaitnure crolicrea na KMM ce
BANAAT ©AHAKBO OT BCHYKH cTanu Ha npoussojgctsenns npoiec. [lokazano e, ue upes
M3TIO3BANE Ha (TOJINOJSIH [TPOLECHI MapaMeTpH 3a NoIyuaBaHe Ha H3XOAHH MaTepHalli
(nocTuramm cnetugrien pasvep, GopMa v peakTUBHOCT) MOKE JAa €€ TTOCTHIIE KOHTPOIT Ha
obemuara Qpakius W pasnpee]eHIeTo Ha apMUPOBKITE B Marpuuara. 3a Tasw e
MEXANHYHOTO JCPHPAHE ¢ ONPEIC/IeHo KaTo 100bp noaxo/l. KIMM morar ga ce nponssem/iar ¢
MOMOLLTA Ha T1PaxoBa MeTAIYPrus, JecHe Ha CJINTHUM W TEXHHUKHN 33 aXUTHBHO HPOH3BOJICTBO.
MeXaHOXHMHUHUAT NPOLEC (MOCTHIHAT ¢ MOMOUITA Ha BUCOKOCHCPTHITHO TOIKOBO CMUJIaHE)
¢ H3MOJ3BAH B TPH [POH3BOACTECHU TIPOLC/LY PH: FOPCIIO [IPECOBAHE, KOMOMHHPAHO JICCHE 1
JA3CPHO TONCHE/CHHTEPOBAHE 3a MOTYHaBAHE Ha NOAXOAAUL npax. Tesu 1ponsBoiACTBeHH
neTHIA 32 npousBoAcTRO Ha KMM ca npeamer Ha Hactosulara pabora. Henra wa
npoekruparero Ha KMM ¢ ma ce yeranosir ontimania koMOutanis o1 npou3BoACTBelH
TEXHUKHU, 00CAMHCHI B MKOHOMMYCCKH ¢(DEKTHBCH TIPOH3BOACTBRCH MapIIpyT 3a NojyvaBanc
na KMM ¢ neodxonnmnTte cBoicTea.

Abstract: Metal matrix composites (MMCs) belong to a group of modern materials
owing to their excellent technological, mechanical, and physical properties such as excellent
wear and corrosion resistance, high electrical and thermal conductivity. improved strength and
hardness. Final properties of MMCs are affected equally by all steps of its manufacturing
process. It is shown that by using adequate process parameters Lo obtain starting materials
(reaching the specific size, shape, and reactivity) the control of volume fraction and distribution
of reinforcements within the matrix can be achieved. For this purpose. mechanical alloying has
been appointed as a good approach. MMCs can be produced using powder metallurgy, ingot
metallurgy, and additive manufacturing techniques. Combining high-energy ball milling with
these techniques enables the design of an innovative processing route for MMCs
manufacturing. Mechanochemical process (achieved using high-energy ball milling) was
employed in three manufacturing procedures: hot pressing, compocasting, and laser
melting/sintering for obtaining of the suitable powder. These production routes for MMCs
manufacturing were the subject of this work. The aim of MMCs design is to establish an
optimal combination of production techniques merged into the cost-effective fabrication route
for obtaining MMCs with required properties.
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I'7 - 10. Esmeryan, K., Stoimenov N., Studying the bulk and contour ice nucleation of

4. April 2021, Article number 463, ISSN: 2072-666X, IF: 2.524 WoS, SJR 2020: 0.575
SCOPUS

"UDYING THE BULK AND CONTOUR ICE NUCLEATION OF WATER
DROPLETS VIA QUARTZ CRYSTAL MICROBALANCES

Esmeryan, K., Stoimenov N.

Peztome: [lopaan croxacTiunms M 3aBHCHM OT BPEMETO XapakTep Ha oDpazyBaHeTO 1
pacTeka  Ha  JICIEHNTE  3apojumi (T.e. Opolec, KOHTO  Mowke  j1a ObJic  anali3npad
CTATUCTUYECKH, HO HE MOKE J1a OL/1C NPEABNISH TOYHO), XCTEPOreHHOTO 3dpaziaHe Ha e/l
BHPXY aTMOCHEPHI aepo30/11 Wil MAKPOCKOTIHUHK TRHPAN MOBBLPXHOCTH BCe OlIEe ¢ 3a0viieHo
B MUCTEPHA, HE3ABHCHMO 0T HAKTIOYHTEIHO AKTHBHUTE WACHC/ABAHUA W CRCTOHCHUIAIIHI
HATIPEALK B TasK nayuHa odnact. Hanpumep, fgann 3aie/I9BaHeTo ce NOABABA OTEBH HABLTPE
HITH OTBHTPE HABLH € NPEAMET Ha HHTEH3HBHI CIIOPORE, KATO TORA € APAKTHUCCKI HPHIIOKHMO
NP APOEKTUPANCTO  Ha  NacHBHM  1eao(o0un  HOKPUTIS  HITH MOJA00PIBAHETO  HA
eeKTHRHOCTTA HA TEXHOIOTHUTE 3a KpHoKoHcepratms. TyK mpearame nikycHa TexiuKa 3a
KOMTUECTREH AHAIIMS HA PATTHYHHTE PEKUMI HA 3aMPB3BAHE HA BOJATA, KATO M3TON3BAMEC
KBAPIOBRO KpucTanuy Mukpopestn (QCM) ¢ HOKpUTHE OT CBPHLXHENONUBAEMH CAMKIIN. 3a J1a
ce mocTHrHE Tas uen, nadop ot 5 MHz QCM ce sapexaar ¢/inH 1o ¢11H ¢ 50 pl kanka, unero
oBCMHO WM KOITYPHO — BEBLpAMBAHE Cce  OTKpMBa B pealtno  Bpeme. [loaydennre
EKCHEPHMEHTAIHN PE3VIITATH TTOKA3BAT, HE HAINTE CCH30PHI YCTPOHCTBA PasiiozHaBaT scHO
JLAITH JICACHUTE spa ¢ 00pasy Bal HPEAHUMHO Ha PPAHILATA TCUHOCT-TELPI0 BELLECTBO Wi ce
PABHPOCTPAHABAT 11O LSL1ATA BLHIIHA OOBHBKA HA KATIKATA, KATO NPSJIM3BUKBAT HHAMBHLY A/THN
BB3IPOMEBOARMI PEAKIIHH 110 OTHOWIEHHE HA H0COKATA HA PA3BUTHE HA CHPHAII BhB BPEMETO.
Hamure pesyarary Morar J1a Hociykar Karo 0CHOBA 3a OB BKIOUBAHC Ha QCM
VCTPOICTRA B PA3MYHI QHAIH3H 30 3aMPassBAHE, [P KOUTO MOy YaBAHETO Ha nHGopmars
34 CHITMTE HA CUETUIEHHe Ha Jie/ia i edeamHara Ha JieJenus clioll e 3aIL/KHTE/THO.

Abstract: Due to the stochastic and time-dependent character of the ice embryo
formation and growth (i.c., a process that can be analyzed statistically, but cannot be predicted
precisely). the heterogeneous ice nucleation on atmospheric aerosols or macroscopic solid
surfaces is still shrouded in mystery, regardless of the extremely active research and
exponential progress within this scientific field. For instance. whether the icing appears from
outside-in or inside-out is a subject of intense controversy. with practicability in designing
passive icephobic coatings or improving the effectiveness of the cryopreservation technologics.
Here, we propose an artful technique for quantitative analysis of the different modes of water
freezing using super-nonwettable soot-coated quartz crystal microbalances (QCMs). To
achieve this goal, a set of 5 MHz QCMs are loaded one at a time with a 50 pL droplet, whose
bulk or contour solidification is detected in real-time. The obtained experimental results show
that our sensor devices recognize explicitly if the ice nuclei form predominantly at the liquid—
solid interface or spread along the droplet’s entire outer shell by triggering individual
reproducible responses in terms of the direction of signal evolution in time. Our results may
serve as a lfoundation for the future incorporation of QCM devices in dilTerent freezing assays,
where gaining information about the ice adhesion forces and ice layer’s thickness is mandatory.
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"7 - 11. Esmeryan K.D., Castano C.E.. Gyoshev S.D., Lazarov Y., Stoimenov N.L,
Mohammadi R., On the dynamics of contact line freezing of water droplets on
superhydrophobic carbon soot coatings, Current Applied Physics, Volume 31, Pages 74 — 86,
ISSN 15671739, DOI: 10.1016/j.cap.2021.07.015 November 2021, SJR 2020: 0.553
SCOPUS

ON THE DYNAMICS OF CONTACT LINE FREEZING OF WATER DROPLETS ON
SUPERHYDROPHOBIC CARBON SOOT COATINGS

Esmeryan K.D.. Castano C.E.. Gyoshev S.D.. Lazarov Y., Stoimenov N.L, Mohammadi R.

Pestome: Buiipern BbIMOMKHOCTTA 32 MaHHIYIIHPAHE Ha 3aMPh3RAHCTO Ha BOJATA 1Pes
cynepxiApohoOHI MaTepHani. ThProBeKara MM yioTpeda 3a nacHBHa 3airTa oT saneansane
BCE OUIC € 10/l BLIPOC, Thil KaTo KOMOMHUPAHOTO BbL3jeicTBUC Ha MOpdoIoruITa Ha
MOBLPXHOCTTA, PA3TOAOKEHHETO HA BB3YIIHATA BB3IIABHULA, FPAlaBOCTTa, XHMHYCCKUA
cherar 1oaebennnara na (puava BupXY JeaooOHnTe eBoiicTBA HA AaIEHO HEMOKPILLO ce
TBLP/AO BENIECTRO OCTaBA HCU3CACABAHO. B Tasn crarng ce pasmieiaaar ChUlCCTRY BalTe
HPOMYCKN B W3CHCABAHMATA, KATO CC W3ydaBa JiHAMMKaTa Ha oOpasysaHe Ha el Ha
KOHTAKTHATA TMHIS HA PAsAUGHi cviepXuapododin NORLPXHOCTH HA OCHOBATA HA CaZJIH,
NOTEHIHAING  TPHIOKIMI B KPHOOHONOTHSTa  3a  NMOIoOpABanc Ha  ChIECTRYBAITC
TEXHOMOPHI 38 KpHOChXpaHere, M3cie/saMe BpemMeTo i TeMIepaTypara Ha 3aMph3Baie Ha
ROIHW KATIKI, YTACHU BLPXY TPH TPYTITH TOKPHTHS OT CAKAN ¢ Pasinaiin MOphOXUMIYHI
XapaKTePUCTHIH, KOPHIHPAHI 4Pes MotnpHuMpane Ha npofure ¢ ankoxoit, (yoposIiepol
i cpedspern duyoposogopoit. Pesyirratite HIH HOKA3BaT 10gBaTa HA HOB PEKUM HA
samph3sane "o KOHTYP'. NpH Koo 00BUBKATA HA KallKara KPUCTAIu3npa ¢AHOBPEMEHHO ¢
KOHTAKIHATA TPaHild, JOKATO XUMHUCCKHTS BPBIKM HA CAUCINTE, 34¢HHO ¢ HAKOM 0T
(PU3MMECKITE UM XAPAKTCPHCTUKIL YHPaBIaBaT 00pasy BAHCTO Ha JIe.

Abstract: Despite  the opportunity to  manipulate  the water  freczing  via
superhydrophobic materials. their commercial use for passive icing protection is still
questioned, since the combined effect of surface morphology, air cushion arrangement,
roughness. chemistry and film thickness on the icephobic properties of a given non-wettable
solid remains unexplored. This article addresses the existing research gaps by studying the ice
nucleation dynamics at the contact line of various superhydrophobic soot-based surfaces.
potentially applicable in cryobiology for enhancing the existing cryopreservation technologies.
We examine the freczing time and freezing temperature of water droplets scttled on three
groups of soot coatings with divergent morphochemical features, adjusted by modifying the
samples with alcohol, fluorocarbon and/or silver hydrogen fluoride. Our results demonstrate
the appearance of a new “contour” freezing mode, where the droplet shell crystallizes
simultancously with the contact interface, whilst the soot's chemical bonds along with some of
its physical characteristics govern the ice formation.
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7 -12. Chivarov N.. Stoev P., Yovkov S.. Stoimenov N., Chivarov S., Specialized
Gripper-Dispenser for Dosing Laboratory Mill With Grinding Bodies, 20th IFAC Conference
on Technology, Culture and International Stability, TECIS 2021, Volume 52, Issue 25,
September 14-17 2021, IFAC-PapersOnLine, Publisher: IFAC Secretariat, ISSN:2405-8963,
pp. 539-542, SIR 2020: 0.308 SCOPUS

SPECIALIZED GRIPPER-DISPENSER FOR DOSING LABORATORY MILL WITH
GRINDING BODIES

Chivarov N.. Stoev .. Yovkov S.. Stoimenov N.

Peswome: Jlosupaneto B npolecute Ha  oGorardBaHe €  M3KIOUHTEIHO  BaXKHO.
PazpaboTteH ¢ crneunaiu3nupan Xpanau-nCrcHebp 3a TOMHO, HaACHIHO 1 ObP30 J03upane Ha
MEJIeIMTe  TeNid,  KOWTO  3antjsar  mMeduuuara.  |IpukpericHo  KbM - cbiuieHern  poloT,
APOEKTHPAHOTO  MEXATPOHHO  YCTPOHCTBO  €IUMHHHPA  BLAMOKHOCTTA  3a  HCTHPABHITHO
JIOZUPAIIE Ba MEJICHIMTE Tella, [IPEMaxBa BL3MOKHIATa HOBEIIKA FPELIKa U OCHTY PiBa NPaBHIHO
oTuynrarie Ha ganuure, Hpoejieti ca ekenepuMenTin ¢ TpH Pasiingim 1o pasMep Meietin Teja.
PesyirraTure TOKA3BaT HAASKIN0 W HPABUINO (YHKIMOHIpare Ha YCTPOHCTBOTO XBamay-
JIMCTIEHCB].

Abstract: Dosing in enrichment processes is extremely important. A specialized gripper-
dispenser for the accurate, reliable and fast dosing of grinding bodies filling the mill has been
developed. Attached to an articulated robot, the designed mechatronic device eliminates the
possibility of incorrect dosing with grinding bodies, eliminate the possible human error and
ensures the correct reading of the data. Experiments were performed with three different
orinding bodies sizes. The results show reliable and proper performance of the gripper-
dispenser,

I'7 - 13. Gyoshev S., Stoimenov N., Paneva M.. Determination of the friction coefficient
of 3D printed materials - Part [1 - Sliding friction. 10" International Conference on Mechanical
Technologies and Structural Materials (MTSM 2021), Split, Croatia, September 23-24, 2021.
Croatian Society for Mechanical Technologies, Croatia, ISSN: 1847-7917. pp. 43-46, SJR
2020: 0.11 SCOPUS

DETERMINATION OF THE FRICTION COEFFICIENT OF 3D PRINTED
MATERIALS - PART [T - SLIDING FRICTION

Peztome: 3a noseueto marepuani 3a 3D peuar ocHOBHUTE QU3HMUHM 1 MEeXaHHYHN
HAPAMETPH KATO SKOCT Ha OITBH, MOJLYJI Ha CAACTHUHOCT W KoeHIenT Ha YABIKEHHE ca
W3BECTHH W Hacseapani. KoemiMeHTHTe Ha TPHEHE HA MATCPHAIIUTE CIHH CHpIMO Apyr H
APYTH MaTepHani He ca onpeienstu. B tazu crarus ce onpeiensnta KoeQuimenTa Ha TpueHe
Tipu nAL3rate na 30D otnedarann npothn teaa ot pasmuunn marepuaiun (PLA, PETG. Flex).
[lesra ¢ koeUUMEHTHT Aa ce onpe/Ieiii TOUHO, NMOpail KOeTo B lpeacTapeHara padora ca
HAMPABEHHU EKCIIEPUMCHTH ¢ PA3INTHH PasMepH Ha poOHNTE Tejla 38 BCEKW OT OCONEHUTE
Marepuaiin. Hanpagenu ca chilo ekerepuMenti ¢ pasinitm ABOHKH MarepHaii,
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Abstract: For most 3D printing materials, the basic physical and mechanical parameters
such as tensile strength, modulus of elasticity, and coefficient of elongation are known and
investigated. The coefficients of friction of the materials relative to each other and other
materials are not determined. This paper is considered the determination of the coefficient of
friction in sliding 3D printed samples of different materials (PLA. PETG, Flex). The aim is to
determine the coefficient more precisely. thus in the presented work are made experiments with
different sample sizes for cach of the listed materials. Experiments have also been made with
different pairs of materials.

7 - 14. Paneva M., Panev P., Stoimenov N., Roughness of low carbon steel after cold
rolling of reversing mill 700, 10™ International Conference on Mechanical Technologies and
Structural Materials (MTSM 2021), Split, Croatia, September 23-24, 2021, Croatian Society
for Mechanical Technologies, Croatia, ISSN: 1847-7917, pp. 125-128, SJR 2020: 0.11
SCOPUS

ROUGHNESS OF LOW CARBON STEEL AFTER COLD ROLLING OF
REVERSING MILL 700

Paneva M.. Panev P.. Stoimenov N.

Pesrome: Tasu crarns onucka Npou3BOACTBEHIS MPOLEC HA CTYICHO BajilysaHe. 3a
M3CIEABAHCTO ¢ HAOIOIABAH CAHOKIIETKOR perepenien ctan 700, nokassauy J0nycTruMmTe
OTIJIOHEHHS HA BXOJAHUTE W M3XOIHWTE pazMepr Ha PYITOHHTE. KAKTO 1 pasMepuTe Ha
p{!ﬁﬂ'l‘I[H’I‘C BAJIOBC M TAXHATa rparnaBoct. I locouenn ca JAOTYCTHMHTC  OTKIIOHCHHA B
nedennHarTa Ha BANIY BAHATA JICHTA. AHanu3yupana ¢ rpanasoCcTTa Ha Cy POBUHATA TTPE/I W Crie]]
HElHOTO BAILLYBAHE W CTAHAAPTA, Ha KOitTo Tpadpea jda oTroaps. Jlannnre ca npeacraseni »
TabnueH BHL,

Abstract: This article describes the production process of cold rolling. For the study, a
single-cell reversing mill 700 was observed, indicating the tolerances of the input and output
dimensions of the rolls, as well as the dimensions of the working rolls and their roughness. The
tolerances in the thickness of the rolled strip are indicated. The roughness of the raw matcerial
before and after its rolling and the standard it must meet arc analyzed. The data are shown in
tabular form.
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I'7-15. Blagoeva E., Karkov B., Stoimenov N., Review and Analysis of Robotized
Feeding Systems. International Conference “Automatics and Informatics’ 20217 (ICAI'21).
30.09-02.10.2021, Varna, Bulgaria, IEEE, 2021, ISBN:978-1-7281-9308-3; 978-1-7281-9309-
0, pp. 341-344, doi: 10.1109/ICA152893.2021.9639549 SCOPUS

REVIEW AND ANALYSIS OF ROBOTIZED FEEDING SYSTEMS

Blagoeva k.. Karkov B., Stoimenov N.

Pestome: Tlocouenara ctaTig npe/locTaps 0030p W aHAIN3 Ha Pasiinuii BHAOBE
POOOTH3NPAHI CHCTEMH 3a XpaHeHE, W3TION3BAHKM 33 HHTCIMICHTHO KHBOTHOBBLICTBO. 3a
MHOTO (PEPMI, CHCTEMHTE 38 aBTOMATHUHO NPAHECHE Ca BAKHA CTHIIKA, AL NPaBHIHO ¢
HABPEMEHHO XpaHeHe Ha KHBOTHITE, 3a J1a ¢ MOBHIIN KaueCTBOTO ¢heKTUBHO H PEHTAOWIHO,
ABTOMATH3AIMATA CTABA BAsKHA B ChBpeMeHHNTE (hepmu. KanalHTeThT 3a XpaHeHe HAKOJIKO
MBTH BCEKH JICH OKazka A00po BAMSHHE BBPXY KOoe(HIHeHTa Ha KoHBepcHs Ha (ypaxa. [lo-
BUCOKMAT koeMUMEHT Ha KOHBepcHs Ha (ypaka ¢ CMH OT OCHOBHUTE (DAKTOPH 3a
NoJo0psgEaHe Ha 00IIOTO CLCTOSHME M 3paBe, 110-100pa  TUIOAOBHTOCT W 31paBe Ha
SKUBOTHHTE.

Abstract: The presented paper provide an review and analysis different types of brands
of robotic feeding systems. used for intelligent animal husbandry. For many farms. the
automatic feeding systems are a significant step, aiming proper and on-time feed of the animals.
In order to increase the quality, efficiently and profitably, automation is becoming important in
the modern farms. The capacity to feed multiple times each day, has a good impact on the feed
conversion ratio. A higher feed conversion ratio is the one of the main factors for improved
overall condition and health of, better fertility, and animal health.

I'7 - 16. Karastoyanov D., Stoimenov N., Innovative Approach for Obtaining Metal
Parts with Improved Hardness and Wear Resistance, 2022 8th International Conference on
Control. Decision and Information Technologies (CoDIT), 2022, pp. 1114-1117, doi:
10.1109/CoDIT55151.2022.9804147. SCOPUS

INNOVATIVE APPROACH FOR OBTAINING METAL PARTS WITH IMPROVED
HARDNESS AND WEAR RESISTANCE

Karastoyanov D., Stoimenov N.

Pestome: Cratisira OnucBa METO/ H CHCTEMA 3a HOIY UaBAHE HA HACTH ¢ BUCOKA TBLPJOCT
1 H3HOCOYCTOHUMBOCT upes BHCOKOCKOPOCTHA yiaapHa nedopmaims  (YIILTHABAHE) Ha
NPAXo00pA3HN  MaTepHaiu,  3anbiBaHe ¢ NOKPUTHE 0T cHINumMeB  KapOwi  u
BHCOKOTEMIIEPATYPHO  ciuTepoBate.  Marepuaiure ce cMuiatT B TOMKOBA MCIHHWLA ¢
MHOBATHRHM MeNenu Tea i menetun cpe/in. [paxoobpaznara cvMec MomKe Jid Chiibpika MUKPo-
H/MAN HAHOEAEMEHTH NPe/In VILTHsiBaHeTo. [Ipaxoodpaszuure Marepualiin ce YIThTHABAT ¢
BHCOKOUCCTOTHA VapHa 1peca ¢ konTponnpana uecrtora u Opoii yrapu. Ciet npecosadeTo
uacTHTe ce cHHTeporart. B OHAKOW Chayuan bactuTe ce sanbiarar ¢ (Gue npax or cHinimes
KapOmJL, Ci1eil Koeto ce npecosar W usnnyar. To3n HoAxXoL H03BOISBA CHEPIHITHO edekTHBHO
HPONZROACTBO HA CIUABH 1 HACTH € HO=BHCOKA TRLPIOCT 1 M3HOCOY CTOHYHBOCT,

Pestomera HayaHu nyonmkanmnu | o =-p Ho Cronvenon 25 o1 47




Abstract: The paper describes a method and system for obtaining parts with high
hardness and wear resistance by high-speed impact deformation (compaction) ol powder
materials, backfilling with silicon-carbide coating and high temperature sintering. The
materials are ground in a ball mill with innovative grinding bodies and grinding media. The
powder mixture may contain micro and/or nano elements before compaction. The powder
materials are compacted with a high-frequency impact press with controllable frequency and
number of impacts. After pressing. the parts are sintered. In some cases, the parts are filled with
fine silicon-carbide powder, then pressed and sintered. This approach allows energy clficient
production of alloys and parts with higher hardness and wear resistance.

17 - 17. Tzvetkova-Arsova M., Tomova M., Kotseva G., Cantoni V., Panev P,
Stoimenov N., 3D Tactile Tiles Optimization for Blind and Visually Impaired People, 26rd
International Conference on Circuits, Systems, Communications and Computers (CSCC 2022),
Publisher IEEE Xplore, pp. 286-289 SCOPUS

3D TACTILE TILES OPTIMIZATION FOR BLIND AND VISUALLY IMPAIRED
PEOPLE

Tzvetkova-Arsova M., Tomova M., Kotseva G., Cantoni V.. Panev P, Stoimenov N.

Pestome: B ortasu crarms ce pasiiensia Opaiinopara aszOyka, HEHHOTO paszBuimue u
MOJIEPHU3IPANE TIPe3 FOANHNUTE, KAKTO U HEOOXOAUMOCTTA OT W3IIOA3BAHETO H. DOKYCHT ¢
BLPXY 3D IPUHTHPARETO W IPHIATAHCTO MY 32 TOTPEONTENH ¢ HAPY IICHO 3PEHIE WIH HATBIHO
cienw. Hanpasen e ananus ¢ npejsaputenno noarotsenu 3D npuHTHpanu odpasuu,
MpeaoCTaBeHI Ha Hespain ¥ chabopkaaum norpedurean. Llenta na npeiacrapeHuTe
obpazir ¢ okycHpana BEPXY TAKTIIHATE 00paTHa BPBL3KA H BB3IPHATHETO Ha YHaCTHHINTE,
Maeneapann ca (pakTopH KaTo rpariaBocT. BUCOYNHA Ha KOHTYPA, IHHPOUNHA Ha KOHTYPa M
phanpruemarie. Bucounnara na konrypa ¢ onpejenena na 0.5 mm. Or mipeacraBenute Ha
VUACTHHINTE PasiUyHN WHPHHM HA KOHTYpa, Haii-noaxoasuuar pesyarar Oewe | mm.
OTueTent ca MPeANMETBATA U HEAOCTATBIITE HA PasIuHHUTe 00pasiy.

Abstract: This paper discusses the Braille alphabet. its development and modernization
during the vears, and the need for its use. The focus is on 3D printing and its implementation
for uscrs with impaired vision or completely blind. An analysis was made with pre-prepared
3D printed samples provided to the blind and visually impaired users. The aim of the presented
samples is focused on the tactile feedback and perception of the participants. Factors such as
roughness, contour height. contour width and perception was examined. The contour height
was set to 0.5 mm. From the presented different contour widths to the participants, the most
appropriate result was 1 mm. The advantages and disadvantages of different samples are
reported.
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"7 - 18. Paneva M., Panev P., Stoimenov N., A New Type of Innovative Holder for Test
Specimen, 10th International Scientific Conference “TechSys 20217 — ENGINEERING,
TECHNOLOGIES AND SYSTEMS Technical University of Sofia, Plovdiv Branch 27-29
May 2021, Publisher AIP Conference Proceedings (e-ISSN:1551-7616), 2449, 060012, (2022)
SJR 2021: 0.19 SCOPUS

ANEW TYPE OF INNOVATIVE HOLDER FOR TEST SPECIMEN

Paneva M., Panev P.. Stoimenov N.

Pesrome: Tazy crarng pasrneiia HOB THIT HHOBATHBCH IbPyKay, W3MoJ13Bal 3a TecTsane
HA TUIOCKE TIPOGHK Tejla ¢ NMPAaBObLILING HAMPETHO cedenue. JIbpaiautT ce H3noissa npu
TecTBaHe Ha ACTAINM ¢ noMonrra Ha 3D uHayCeTpHaTHa KOMIoThpHa ToMorpadus. Pasmepure
Ha HOBHS Ihprkad 3a npodHH 00pasii ca ChbBMECTHMI C H3MOA3BAHNA CTaH1apt, 110 KOHTO ca
onpeaenenn pasmepure. Tolt ¢ moaeaupan ga 011¢ CHBMCCTHM ¢ BCHUKH PA3MCPH Ha MJI0CKH
npobHi obpasi ¢ npasobrLata Gopma. Hpeacrasenn ca HEIOCTATHHNTE Ha CLIICCTRY BalHA
ALPIAY W HE0BXOANMOCTTa OT chaaasane na 1os Thit. Tlokasaim ca npeamnversara Ha HoBHA
JULPIKAH 1 IPHITLIHIA MY 1A H3110/136arne,

Abstract: This article examines a new type of innovative holder, used for flat test
specimens with a rectangular cross-section. The holder is used in testing details by using a 3D
industrial computed tomography. The dimensions of the new holder for test specimens are
compatible with the used standard by which the dimensions are determined. It is modelled to
be compatible with all dimensions of flat test specimens with a rectangular shape. The
shortcomings of the existing holder and the need to create a new type are presented. The
advantages of the new holder and its principle of use are shown,

I'7-19. Stoimenov N., Stoev P., Chivarov N., Kotseva G., Path Simulation
Methodology for Robotic Cleaning Systems in Animal Husbandry, 21th IFAC Conference on
Technology. Culture and International Stability, TECIS 2022, Volume 55, Issue 39, October
2022, IFAC-PapersOnL.ine, Publisher: IFAC Secretariat, ISSN:2405-8963. pp. 447-451, Q3,
SJR 2021: 0.32 SCOPUS

PATH SIMULATION METHODOLOGY FOR ROBOTIC CLEANING SYSTEMS IN
ANIMAL HUSBANDRY

Stoimenov N., Stoev P Chivarov N.. Kotseva G.

Pestome:  llpeacrasenara  cratus  OMHCBA  HEOOXOJMMOCTTA  OT  TOMHCTBAHE  Hil
KUBOTHORLAHMWTE TUtolm. Onucani ca cnenndukmTe Ha npoteca. Paszrneian ¢ npouecst Ha
JIC3UH(CKIMSA W IPHIOKEHHCTO MY, Pazrie/1ano ¢ KpaTKo 0nUcaliie Ha pasjiniHi apToMaTHa il
W PODOTHIHPAHN CHCTEMH 38 JKHBOTHORBACTBO. Uh3Aa/IcHa ¢ MCTOROJIOTI 38 CUMYJIHPAHC Ha
npoieca Ha nouncTsaHe or podotu. llpencrascna ¢ TpackTopuATa 3@ CHMYJIMpaHe Ha
JIBIGKCHUCTO HA podoTa.
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Abstract: The presented paper describes the need for cleaning animal husbandry arcas.
The specifics of the process are described. The disinfection process and application are noted.
A brief description of different automatic and robotic systems for animal husbandry is
examined. A methodology for simulating the cleaning process of robots is established. The path
for simulating the movement of the robot is presented.

['7 - 20. Boiadjiev T., Boiadjiev G., Stoimenov N., Delchev K., Kastelov R.
Experimental temperature evaluation during robotized bone drilling process. Biotechnology &
Biotechnological Equipment, 37, 1, Taylor & Francis, 2023, [SSN:1310-2818,
DOI:10.1080/13102818.2022.2160276, 117-125. SJR (Scopus):0.377, JCR-IF (Web of
Science):1.762 SCOPUS

EXPERIMENTAL TEMPERATURE EVALUATION DURING ROBOTIZED BONE
DRILLING PROCESS

Boiadjiev T.. Boiadjiev G.. Stoimenov N., Delchev K., Kastelov R.

Peswome: Cepuosen ripodieM. CRbp3ail ¢ OpToHeHIHaTa MaHUIyIauls Ha KOCTHO
npofusare ¢ Taka Hapedenara Tepmuuna octeonekpoza (TO). Tozn npodnem BL3HWUKBA,
3AUL0TO MAHUIYIAUHATA HA MPOOHBAHE FEHEPHPa TOTUIHHA, & KOAHYCCTROTO TOMJINHA 3aBHCH
oT venosusita Ha nipodupsane. Tasi pabora npeictaBs cKCrepuUMEHTaNIHATAa OLCHKA HA
TeMiepaTypaTa 1o BpeMe Ha aBTOMaTH3Mpano npoduBalEe Ha KOCTH € MOMOLLTA Hd PbucH
oproneauden pobot za npodusance va koct ODRO. Jlocera He ca MpeicTaBeH Takiia
CKCTIEPHUMEHTAITHIN PE3YIITATH, CBLP3AHM € OLEHKA HA TEMIIepaTy pata npu NpodHBAHE HA KOCT
ot pobori. [podHuTe Tena B ekcriepumenTTe GfXa MPECHN CBIHCKN W TOBEXKAN Oejpenn
kocTin. TOBHIABAHETO HA TeMTiepaTypaTa Ha KOCTTa 10 BpeMe Ha npoduBane Oetie n3MepeHa
¢ undpaueprena Tepmo kanepa, C momontra na cnelpainznpan copryep Oaxa sanmcani,
obpaboTenn u  BU3yAIMIHpaHK  TepMorpadeki  nocieioRaTenin  n300paKeHs.  KOMTO
MO3BOJSIBAT NPSLUM3HO YAABSHE Ha MOMEHTA Ha NPOHMKBAHE Ha CRPEIOTO NPE3 KOCTTd u
M3BAKAAHCTO MY TPH BPBILAHE B H3XOHO HOA0KEHHe, Peaynrarire nokazgar, ue upmn jiajicsHa
CKOPOCT HA HOJMABAHE 1 CKOPOCT Ha HPOOUBAHE, KOFATO ¢ H3110JI3B HOBO CBPEIO, CTofHoCTTa
HA Temieparypara 10 Bpeme Ha npo0mpaHe Ha CRUHCKAa OgjipeHara KOCT HajlBHllaBa
kpuTHaHIs npar o1 50 °C 3a 10-Maiko 0T 2 s 1 He Bh3HUKBA TepMHUHa ocTeonekposa. [pu
WBIOJIZBAHE HA W3HOCCHO CBPE/LIO CTOMHOCTTA HA TEMIIEPATY pata 110 Bpene Ha npodHBaHe Ha
roBeIa OeApeHaTa KOCT 3HaAUNUTENHO Hajapuinasa rpara ot 50 “C n BL3HUKBA TepMUYHA
octeonekposa. 110 To3u HaumH, 3a a ce rapaHTipa npoduBaie Ha Koct 6e3 pUCK 0T TepMUtHA
OCTEOHEKPO3a. aBTOMATH3HPAHOTO TpoduBane TpAOBa a ce H3BLPUIE ¢ CAHOBPEMEHEH
KOHTPOJI HA CKOPOCTTA HA CBPEIOTO M CKOPOCTTA Ha rojasate. Toa ¢ BBIMOKHO ja ce
MOCTHIHE CAMO UPEe3 POOOTHINPAHO M3ITLIHEHIE Ha MaHUNyIatusTa.
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Abstract: A serious problem associated with orthopedic bone drilling manipulation is
the so-called thermal osteonecrosis (10). This problem occurs because the drilling
manipulation generates heat, and the amount of heat depends on the drilling conditions. This
work presents the experimental evaluation of the temperature during automated bone drilling
by using a handheld Orthopedic bone Drilling Robot ODRO. Up to now, such experimental
results related to temperature evaluation in bone drilling by robots have not been presented.
Fresh porcine and bovine femur bones were specimens in the experiments, The increase in
bone temperature during drilling was measured by a thermal infrared camera. Thermographic
sequence images were recorded, processed and visualized using specialized software, which
allows to capture accurately the moment of drill bit penetration through the bone and its
extraction when going back to initial position. The results showed that under given feed rate
and drill speed, when using a new drill bit, the temperature value during porcine femur drilling
exceeded the critical threshold of 50 °C for less than 2 s, and thermal osteonecrosis does not
oceur. When using a worn-out drill bit, the temperature value during bovine femur drilling
significantly exceeded the threshold of 50 °C. and thermal osteonecrosis occurs. Thus, to
guarantee bone drilling without the risk of thermal ostconecrosis, the automated drilling should
be executed with the simultancous control of speed of drill bit and feed rate. This is possible to
be achieved only by robotic execution of the manipulation.

['7 - 21. Simi¢ M.. Ruzi¢ J.. Bozi¢ D.. Stoymenov N., Goshev S.. Karastoyanov D.,
Stagi¢ 1., The influence of baron addition on properties of copper-zirconium alloys, Journal of
Science of Sintering, SSN: 1820-7413 (online); 0350-820X (print), pp. 1-33, 2023
https://doi.org/10.2298/S0S220421003S, Q3, SJR 2021: 0.318, SCOPUS

THE INFLUENCE OF BORON ADDITION ON PROPERTIES OF COPPER-
ZIRCONIUM ALLOYS

Simi¢ M.. Ruzi¢ J.. Bozi¢ D., Stoymenov N., Goshev S., Karastoyanov D., Stasic J.

Pestome: Meno-uuprOHHEBHTe CIJIaBd ¢ BUCOKA MPOBOJAHMOCT €a [POH3BEACHH upes
npaxosa  MeTaayprug.  JByCTanHuaT poH3BOACTBEH  MPOLEC, BRIIOUBAIUL  MEXAHI'UHO
Nerupane, NocieABaHo OT TOPello pecoBate, 0eiie NPUIOIKEH 3a MOCTHIaHE Ha M0100peHH
MexaHuuHi v (prsrann coiiersa na Cu-Zr crutasra. B tasu crarus ¢ H3CACABANO BIMIHHCTO
na Gopa Bbpxy cBoiictnara na Cu-Zr cnnagnre 3a cueremure Cu-17r (wWt.%) w Cu-1,17r-0.3B
(Wt.%). 3a nabmogaBaHe Ha NPOMCHUTE B MUKPOCTPYKTY PATa [0 BPEMC Ha MPOH3BOJACTBCHUTE
CTAMM ¢a W3LO3BAHN CKAHUPAIIA CACKTPOHHA MHKPOCKOTIH, Ja3CpeH HAHOPAZIIPCIACANTEL,
KOMIIOTHLpHA ToMorpadus 1 penrrerora ndpakina. Tlo-konkperno - nadiogasany ca
rpoMeHi B pazMepa na Cu gacTiiyTe. CTPYKTYPHUTE TapamMcTpi Ha TIPAXOBUTC CMeCH ¢
paseutiiero na CuZr asa n asykomnonentna crutas, CuZr dasa n ZrB> uwactuumn B
TpukoMnonenTHa crutas. [lokasano e, we HamuumMero Ha OOp YBEIMUaBa TUILTHOCTTA HA
JMCITOKALINTE B TPUKOMITOHEHTHATA CIUIAB [0 BPEME Ha MEXAHHYHOTO JICTHPAHE B CPaBHEHNE
¢ JBYKOMIOHEHTHATA cruiap. Pesyirarture. NPEACcTaBeH B TOBA H3CJACABAHE, TTOKa3BaT 1o-
BHCOK epekT Ha 3akangsanc B cuasra Cu-Zr-B B cpaienye cbe cnitasra Cu-Zr, Koero Bojiu
710 CTAGWITHIT CTOIHOCTH HA TRLPOCTTA 110 BPeMe Ha TepMoMexaninarta odpadotka. Oceer
TOBA MOJKE Jid ce BIUUL de QUHO pasnpheHaTHTe nojcuisamy ZrB2 wacrtuun B MeaHara
MATPHILA He OKa3BaT CHUECTBCHO BIMAHHE BHPXY Helinara nposoauMoct. Heuto noseve, u
ngere  cucremu  Cu-Zr u Cu-Zr-B nokassar  no-ao0pa  eflekTporpoBOARMOCT — ciiel]
TepMomMexaHiuHa 00paboTka B pe3ysITar Ha pely IHPaHeTo Ha LWHPKOHUS B TBLPIUA pasTBop
Mopaj i HEFOBOTO yTasBaric,
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Abstract: Copper-zirconium alloys with high conductivity were produced using powder
metallurgy. Two-steps manufacturing process, containing mechanical alloying followed by hot
pressing, was applied in achieving improved mechanical and physical properties of Cu-Zr
alloy. In this paper, the influence of boron on Cu-Zr alloys properties was studied on Cu-1Zr
(Wt.%) and Cu-1.17r-0.3B (wL.%) systems. Scanning electron microscopy. laser nanoparticle
sizer, computed tomography and X-ray diffraction were employed for observation of changes
in the microstructure during production steps. More specifically — variations in size of the Cu
particles. powder mixtures® structural parameters, and development of CuZr phase in binary
alloy. CuZr phasc and ZrB; particles in ternary alloy were observed. 1t was shown that presence
of boron increases dislocation density in ternary alloy over the mechanical alloying time
compared to binary alloy. The results presented in this study show higher hardening effect in
Cu-Zr-B alloy compared to Cu-Zr alloy. resulting in stable hardness values during
thermomechanical treatment. Further, it can be seen that finely dispersed reinforcing
ZrB> particles in copper matrix does not have significant influence on its conductivity.
Morcover, both systems Cu-Zr and Cu-Zr-B exhibit better electrical conductivity after
thermomechanical treatment as a result of zirconium reduction in solid solution due to its
precipitation.

I'7 - 22. Kotseva G., Stoimenov N., Kandeva M., Tribological processes in the material
for 3D printing filament HIPS, 12™ [nternational Conference on Mechanical Technologies and
Structural Materials (MTSM 2023), Split, Croatia, September 21-22, 2023, Croatian Society
for Mechanical Technologies, Croatia, ISSN: 1847-7917, pp. 137-144, SCOPUS

TRIBOLOGICAL PROCESSES IN THE MATERIAL FOR 3D PRINTING
FILAMENT HOIPS

Kotseva G.. Stoimenov N., Kandeva M.

Pestome: Tasn cratug ce (pOKyCHPa BhPXY H3CJAC/ABAHCTO HA TPHOOJOIHYHITE HPOLCCH
na EasyFilTM HIPS (Dark Blue), marepuan. nznonssan 3a 30 neuar. 3a jga ce ornevara
yenemno  To3n  GUIAMEHT, CHOPEI WHCTPYKUMUTE Ha  NPOU3BOIUTENS ¢  HEOOX0AMMO
rieuaraniaTa rmaea aa ce Harpee 1o 220-260°C w newaranioro aermio aa ce narpee jo 90-110°C
¢ oxjaniane 0-30%. TIpoyusanero ycraHosssa OfTHMAIHUTE MapaMeTpu, HEOOXOAUMH 3a
oTneuaTBaHe Ha MarepHana w NpoM3BeAIa oTrievarani npodu karo nuouka 120x60x10 mm,
mouka 60x60x10 mm w chepa O mm. Hanpapsen e cpapiuTesicH anajins 1o nocoxa Ha JApyrn
MPOBEASHH OT KOJIEKTHRA CKCHEPUMEHTH RRPXY (hraamenTi.

Abstract: This article focuses on investigating the tribological processes of
EasyFil™ HIPS (Dark Blue), a material used for 3D printing. To print this filament
successtully, according to the manufacturer's instructions, it is necessary to heat the print head
to 220-260°C and heat the printing bed to 90-110° C with cooling of 0-30%. The study
establishes the optimal parameters required for printing the material and produce printed
samples such as a 120x60x10 mm tile, a 60x60x10 mm tile. and a 9 mm sphere. A comparative
analysis was made in the direction of other conducted experiments on filaments by the
collective.

Pestomera vayunn nydnukanuu | gou. a-p He Cronvenon 30 or 47




1'7 - 23. Stoimenov N., Paneva M., Panev P., Experimental Determination of grinding
parameters with a ball mill with rectangular lifters Comparison of determined theoretically and
experimentally critical speed of a ball mill, 12" International Conference on Mechanical
Technologies and Structural Materials (MTSM 2023), Split, Croatia, September 21-22, 2023,
Croatian Society for Mechanical Technologies, Croatia, ISSN: 1847-7917, pp. 291-295,
SCOPUS

EXPERIMENTAL DETERMINATION OF GRINDING PARAMETERS WITH A
BALL MILL WITH RECTANGULAR LIFTERS COMPARISON OF DETERMINED
THEORETICALLY AND EXPERIMENTALLY
CRITICAL SPEED OF A BALL MILL

Stoimenov N., Paneva M., Panev P.

Pesrome: Mzcneapaneto B8 Ta3W CTATHS MMA 33 e A ONPEIETH CKCHEPUMEHTAITHO
MapaMeTpUTe Ha caUlaHe Ha sabopatopHa TONKOBA MElHHUA ¢ NPaBOBIbIHA JTH(TEpH.
Tunvr, dopmara, pasmepute u OpoaT Ha sudrepu ca onpejenent BonpejnitHa padora.
Jmzaitnbr,  a  unenno  obimnoska ¢ Jmdrepu, ¢ pazpadoren ¢ Hell FO-1€CHO
npezapexane/cvana. Madpana e obmiioska ¢ ocen TpanenoRWIHI Jdrepa, KOUTo ca
cumerpiuHo  wavectenn. Yacture na  nadopatopHa  Tonkopa  Mejnnua, dapabanbt u
obamioskite ¢ andrepn ca 3D ornevaran or PLA gonbanureien marepnan. Meseugire
Tena, Kouro ca cdepr ¢ anaverTsp 9 MM, cbiito ca nponseeaenn ot 31D marepuai. 3a jaa ce
AHAIM3HPA  BRANMOCHCTBICTO HA BIAOBETE JW(PTEpPH ¢ PasiHuHA BIJIOBC Marepralii,
MEJIEHIITE TElAa ca HallpaseHu oT 3 pasimunn martepuana - PLA, CarbonFil™ u SteelFill.
Exciiepumentalino ca orpejiesienn kpuruapara ckopoct (CS) Ha Meinuuara, brbibT Ha
OTACHAHE (BUBIIBT HA pAMOTO) H BIBIILT HA HAJAHe (bUbJ HA TIeTa) HPH KATapaKkTeH peskim Ha
padoTa. EKCHepUMEHTITE Ca NMPOBEACHH B ARA PABIMUHI PEKHMA HA 3aPEHKIAAHE Ha MEIHWLATA
- 20% u 30% sairbiBane.

Abstract: The investigation of this paper aims to determine experimentally the grinding
parameters of a laboratory ball mill with rectangular lifters. The type, shape. dimensions and
numbers of lifters were determined in previous work. The design, namely a liner with lifters,
is developed for the purposes of easier recharge/change. A liner with eight trapezoidal lifters,
that are symmetrically displaced is chosen. The parts of a laboratory ball mill the drum and the
liners with lifters are 3D printed from PLLA additive material. The grinding bodies, which are
spheres with 9 mm diameter are also produced from 3D material. In order to analyze the
interaction of the lifter type with different types of materials, the grinding bodies will be made
of 3 different materials - PLA, CarbonFil™ and SteelFill. The critical speed (CS) of the mill,
the angle of separation (shoulder angle) and the toe angle in cataract mode of operation are
determined experimentally. Experiments are carried out with two different amounts of mill
charges - 20% and 30% filling.

Pestomera nayunu nydiaukanun | aou 1-p Ho Cronmenon 31 or 47




I'7 - 24. Stoimenov N., Arsova M., Tomova M., Kotseva G., Kandeva M., Investigation
of tactile suitability in contact with 3D printed PLA material with visually impaired people,
Journal of the Balkan Tribology Association Vol. 29, Issue 4, 2023, ISSN: 1310-4772,
SCOPUS Q3, SJR 2022: 0.21, IF for 2015 (5-Year): 0.737, pp. 581-590, SCOPUS

INVESTIGATION OF TACTILE SUITABILITY IN CONTACT WITH 3D PRINTED
PLA MATERIAL WITH VISUALLY IMPAIRED PEOPLE

Stoimenov N., Arsova M.. Tomova M., Kotseva G., Kandeva M,

Pesiome: JoKYMEHTHT H3CAEABA TAKTIUIHATA IPHTOAROCT Ha 3D oTrieyarann Marepuaim
32 XOpa ¢ YBPEJACHO 3penne. 3D meuartHuTe MatepHali ce NMPON3ReKIaT ¢ ABa pasiniHu
npunrepa, padorenwt ¢ FFF w o Colordet texnonorun.  Manonsganuar  marepual  3a
rexnonorngta FFF e PLA. a 3a rexnonorusita ColorJet e runcos marepualt, KOHTO € 00paboten
¢ pasiuuHy cTenenn na purimno nokpurie. Ypes wanompance Ha cniomenatnre 3D nevarin
MATEPHAIIT Ca OTTIeHATAHM PAsIYHI MOJE/IN HA SKHBOTHH, CTHNETCKH CHUMBOJIM. KOJH,
6[)ﬂr!i]0ﬂ2§ E'l'%ﬁ}’l\'ﬂ. OTBEPTKM 1 /1. 3a J14 CC MOCTHIHAT HEJHTE W 3a/lavuuTe Ha craruaTa, rpyra
or S ocneny w4 Iymim ¢ YBPEJEHO 3pEHME M3CICIBAXA NPSIBAPUTETHO ONPEJIC/ICHN 3D
OTHEYATAHN TECTORM MOJICTH 9pes TOKOCRAHE,

Abstract: The paper examines the tactile suitability of 3D printed materials with visually
impaired people. The 3D printed materials are produced with two different printers, working
with FFF and ColorJet technologies. The used material for the FFF technology is PLA, and for
the Colorlet technology is gypsum material, which is treated with different stages of finishing
coating. By using the mentioned 3D printed materials, different models of animals, Egyptian
symbols, cars, the Braille alphabet, screwdrivers, etc. are printed. To achieve the aims and
objectives of the paper, a group of 5 blind, 4 visually impaired people were examined by
touching the pre-specified 3D printed test models.
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'8, Haygun nyOnukaiui B aepedepupani cridcaling ¢ Hayuno peuensypane win s
peaaKTHupat KOJCKTHBHH TOMOBC

I'8-1. Karastoyanov, N. Stoimenov. S. Gyoshev, Innovative Approach for 3D
Presentation of Plane Culturally-Historical Objects by Tactile Plates for Disadvantaged Users
(low-sighted or visually impaired), 23rd International Conference on Circuits, Systems,
Communications and Computers (CSCC 2019), MATEC Web Conf. 292 03004 (2019),
elSSN: 2261-236X, DOI: 10.1051/mateccont/201929203004

INNOVATIVE APPROACH FOR 3D PRESENTATION OF PLANE CULTURALLY-
HISTORICAL OBJECTS BY TACTILE PLATES FOR DISADVANTAGED USERS
(LOW-SIGHTED OR VISUALLY IMPAIRED)

Karastoyanov, N. Stoimenov, S. Gyoshev

Pestome: Tlpencrapenarta crarus MMa 3a Ue/ Ja CB3A/AC HO0-H0CTBIEH HadlH 34
HPEACTARSHE  HA  KYJITYPHO-MCTOPHYECKH  ODCKIH  KaTO  KapTHHU, EABOBPH, TOONCHH,
npeaMeTH, apredakTi it p.. W Ja rH Hanpagi Ho-A0CTHICH 33 X0pa ¢ YBPLACHO 3peHue il
Hesps xopa, CLETOSNHCTO 1A H3KYCTBOTO MOKA3Ba, Ue BEHe N3NOA3BAHMUAT METOL 0T CKHTIa
¢ Hoavaua A06pH oT3MEH Ha usnoxkOara "burtkara npu Hasus 1525" B Tlasua, Wrams, or
nosede or 11 000 aymun. kowro yuacrsar B wiomGa B Mraams. Tosa Hachpum exuiia Jia
NPOLIGKY 1A pazsiBa waesta. Onpcan e mojixo L Ha 6asata Ha 3aaRKa 30 OBATAPCKN MATEHT
STakrtisna rpadmdina niouka 3a Xopa ¢ yepeseno spenuc”. Upes H3noirssanero ima nioBaTHBH!
METO/M 3a 3D AUrMTATN3AIMA, KAKTO 1 4pes U3MO0N3BAHETO HA 1M0-10CThiIHN Marepuasii 3a 3D
HPUHTHPAHE, KYITYPHO-HCTOPHYCCKUTE 0DEKTH MOFaT Ja OLAaT HPCUCTABEHI B YHHIIMILA 34
XOPa ¢ YBPEICHO 3PeHe 1K Hespsu. Hpes n3nonspaiero Ha noJxo/in ce noKkaspa Kak Mowe
aa ce Hamanu ppemero 3a 3D gurvramizauus. |lpeacraBeHo ¢ 3akimoveHHe U ObJICUIO
pasBuTHE,

Abstract: The presented paper aims to create a more affordable way to present culturally-
historical objects like paintings, masterpieces. tapestries. objects, artifacts, etc., and make it
more accessible to visually impaired or blind people. The State of the Art of the team shows
that the already used method received good feedback at the exhibition "Battle of Pavia 525"
in Pavia. Italy, from more than 11 000 people, who take part in exhibition in Italy. This
encouraged the team to continue developing the idea. An approach on the base of the Bulgarian
patent application named “Tactile graphical tile for visually impaired people™ is described. By
using innovative methods for 3D digitalization, also by using more accessible and affordable
materials for 3D printing the culturally- historical objects can be presented in schools for
visually impaired or blind people. By using approaches are shown how can be reduced the time
for 3D digitalization. Conclusion and future developments are presented.
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I'8 - 2. N. Stoimenov, B. Popov. V. Yosifova, Controlled High-Temperature Sintering
of Boron Carbide. 23rd International Conference on Circuits, Systems, Communications and
Computers (CSCC 2019), MATEC Web Conf. 292 03005 (2019), eISSN: 2261-236X. DOI:
10.105 /mateccont/201929203005

CONTROLLED HIGH-TEMPERATURE SINTERING OF BORON CARBIDE

N. Stoimenov, B. Popov. V. Yosifova

Pestome: Cratusra odcbagia csolicTBara Ha Goprus kapdut Fsnonseann ca Ba MeTojla
3 W3CEABAHE W KOHTPOI Ha 1polieca Ha CHHTEpOBaHe Ha MUKpo/Hano Oopen kapbui. 3a
NOCTUTaHE HA cHHTepoBane ¢ uinomeata Tamanosa neul. TThpeo ce n3nomssa ejekrpiyecka
fenr ¢ TepMo JIBoifka sa ompelenaHe Ha Koe(MIMCHTA Ha TpedaBaHe Ha WH(paucpeeH
npozopell ot ZnSe marepuai. HabmoaBaH ¢ nHppadeppena Tepmo kamepa. O0cbiacHn ca
anann3N Ha Temneparypute ¢ u 0e3 uadpauepseno crhkio. Cnell zajasane Ha KoeumenTa
HA TIpefaBaHe KbM KaMepara, MarepHasbT ce CHHTepoBa A0 JKelaHuTe TeMieparypin u 3a
KONTPOJ Ha TeMIieparypara ce u3nosizea nndpadeppera kamepa. PesynrarsT oT KOHTPOJia Ha
TEMIIEPATYpaTa € NoCTHIHAT Marepiail oT DopeH KapOIL, NoJyucH B CTPHKTHA TEMTIEpaTy pHa
cpela.

Abstract: The paper discusses the boron carbide properties. Two methods are used to
examine and control the sintering process of micro/nano boron carbide. For achieving sintering
is used a Tammann furnace. First, it is used an electric furnace with the thermal couple for
determining transmission cocfticient of ZnSe infrared window, observed with an infrarcd
thermal camera. Analysis of the temperatures with and without infrared glass are discussed.
After setting the transmission coefficient to the camera, the material is sintered to desired
temperatures and for the temperature control is used an infrared camera. The result of the
temperature control is achicved boron carbide material, obtained in strict temperature
environment.
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I'8 - 3. Panev P.. Stoimenov N., Paneva M., Analysis and systematization of unmanned
aircraft applied in digitalization and conservation of cultural and historical heritage, XXIX
International Scientific and Technical Conference, ADP - 2020., 29.06-02.07 2020, Sozopol,
Bulgaria., Publishing house of TU-Sofia ISSN — 2682-9584, Publisher Department
“Automation of Discrete Production Engineering™ Mechanical Engineering Faculty. Technical
University — Sofia, pp. 217-220

ANALYSIS AND SYSTEMATIZATION OF UNMANNED AIRCRAFT APPLIED IN
DIGITALIZATION AND CONSERVATION OF CULTURAL AND HISTORICAL
HERITAGE

Panev P.. Stoimenov N., Paneva M.

Pestome: B nacrosmara ctatia ¢ pasrieaan rnporecst va gortorpamerpus. Hanpase ¢
AHAUIM3 U CHCTEMATU3AUMS HAa OC3MMIOTHY JICTATC/AHN aTapaT ¢ e W3OA3BAHCTO MM 34
wpoBM3alMs  Ha  00CKTH 0T  KYIATYPHO-HCTOPHYECKOTO  HacaencTso. Pasiesann  ca
CofTVepHi TIPOAYKTH, MO3BOISABAIL Ch3faBaHe Ha 3D MOJSIH 0T CHUMKOBH W BUJICO
paitiose. Pazrieaann ca NpuUAOKEHUSTA IPU U3N0A3BaHeTo Ha (ororpamerpus. Harpasen ¢
oruT 3a 3D tmndiporusaius va obexT,

Abstract: This article examines the process of photogrammetry. An analysis and
systematization of unmanned aircraft vehicles was made with the aim of using them for the
digitization of cultural and historical heritage sites. Software products allowing creation of 3D
models from photo and video files are reviewed. Applications in the use of photogrammetry
are examined. An attempt was made to 3D digitize an object.

'8-4. Stoimenov N., Panev P., Paneva M., Karastoyanov D., Increasing the reliability
and productivity of a tubular furniture packaging operation. International Scientific Conference
“Industry 4.0, 09-12 December 2020, Borovets, Bulgaria, Vol. 2, Scientific Technical Union
of Mechanical Engineering Industry — 4.0, pp. 133-135, 2020, ISSN:2535-0153

INCREASING THE RELIABILITY AND PRODUCTIVITY OF A TUBULAR
FURNITURE PACKAGING OPERATION

Stoimenov N., Panev P, Paneva M., Karastoyanov D.

Pesrome: Tazu cratug pasricikia nporpaMiupateTo H yIpaicHueTo Ha MHOTOUMKIOBA
MalllfHa 3a 3anensate ¢ Tukco. [pegeraseno e u yact ot elrexrpoodopyisanero. Msdupa ce
nporpaMins ko Ha esnka "Lader diagram' n ce onmcra BXoAHO-M3X0/HaTa guarpama. . Lader
diagram™ ¢ e3uK 3a nporpamMupane, npeHasHadeH 1a Hanoo0asa CACKTPHISCKE Bepuri.
HMopajan To3u (hakT Toil Ma FOISIMO MPEMMCTRO TPEL IPYIHTE e3ULH 38 NPOrpamMupane, Thii
KATO CIICKTPHUECKATA JIOTHKA € Jlecta H ripocta 3a npejacrapaie. [opeueto oT nporpaMutre B
JMCKpeTHaTa apToMaTH3ans ca ch3daienn Ha “Lader Diagram" nopaau npocrara pabora u
slecHara noJuiphaka. TpegacTapeni ca ONHCAHUETO U HHKITHYHOCTTA HA BCCKM W3IThJIHUTENICH
Opraf H aBToMaTHUeH PeKUM Ha padoTa.
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Abstract: This paper discusses the programming and control of a multi-cycle tape
machine. Part of the electrical equipment is also presented. The program code in the language
"Lader diagram” is selected and the input-output diagram is described. “Lader diagram™is a
programming language designed to resemble an electrical circuit. Due to this fact. it has a great
advantage over other programming languages, because electrical logic is casy and simple to
present. Most of the programs in discrete automation are created on the "Lader Diagram” due
to the simple operation and easy maintenance. The description and the cyclical approach of
cach executive body and automatic mode of operation are presented.

I'§ - 5. Stoimenov N., Panev P., Paneva M., Karastoyanov D., Approaches for 3D
Digitalization of Cultural and Historical Sites. International Scientific Conference “Industry
1.07, 09-12 December 2020, Borovets, Bulgaria, Vol. 2. Scientific Technical Union of
Mechanical Engineering Industry —4.0, pp. 172-175. 2020, ISSN:2535-0153

APPROACHES FOR 3D DIGITALIZATION OF CULTURAL
AND HISTORICAL SITES

Stoimenov N.. Panev P, Paneva M., Karastoyanov D.

Pesiome: B npeacraBenata crartus ¢¢ pasriekaa HeOOXOANMOCTTa OT AUTHTAIH3ALH
Ha KyJrypHo-ctopudeckn odextu. llpeiacrarenin ca nojxoan 3a 3D aururanuzagus <
nomourra ua 3D ckenepn o ororpamerpus.  Fpbpuieno e 3D npunthnpade  Ha
JareaTanzupany oockTiH.  DororpaMeTpuHHIAT METOL © pasrie/lan Mo HW3NoAsBal Karo
BB3MOYKHO PElICHIIE 3a AMPHTAIBALNS W ebh3aBane Ha 31D moaenn. Mojesnre Morat Ja ce
pasriicAacdart or Xopa ¢ YBpCACHO 3peHne. ITamernuk or Ky.lI'l')-’DI-I()-IfIC'['()pt-i'-lCCi\'HH 00eKT Ha
briarapua ¢ 3D aururanusupan w 3D npudTHpad ¢ noMoutra ta  JApoH, cofpryep 3a
(hororpamerpus 1 3D npuirrep.

Abstract: In the presented paper is examined the need for digitalization of cultural and
historical sites. Approaches for 3D digitalization by using 3D scanners and photogrammetry
are presented. A 3D printing of digitalized objects is accomplished. The photogrammetry
method is examined and used as a possible solution for the digitalization and creation of 3D
models. The models can be explored by visually impaired people. A monument from the
Cultural and Historical site of Bulgaria is 3D digitalized and 3D printed by using a drone,
photogrammetry software, and 3D printer.
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I'S$-6. Pancva M., Panev P., Stoimenov N., Comparative analysis of geometrical
characteristics of a test specimen for testing the tensile strength before and after punch
sharpening. International Scientific Conference “Industry 4.0, 09-12 December 2020,
Borovets, Bulgaria, Vol.3, Scientific Technical Union of Mechanical Engineering Industry —
4.0, pp. 229-232, 2020, ISSN:2535-0153

COMPARATIVE ANALYSIS OF GEOMETRICAL CHARACTERISTICS OF ATEST
SPECIMEN FOR TESTING THE TENSILE STRENGTH BEFORE AND AFTER
PUNCH SHARPENING.

Paneva M.. Panev P., Stoimenov N.

Pesrome: B nactosuiara cratig e HanpapeH cpapHUTENCH aHanns Ha WHPOUHHUTE H
JAebeIMHUTE Ha 00pa3eil 34 U3MUTBAHE, MOJAYUEH UPC3 WAHLOBAHE HA XHAPABIMUYHA [1peca
Hpe/AM 1o CJlejl 3aTtodBaHe Ha  OcTpHeTara Ha ruioTHHara. Pasriesannm ca BHJIOBCTC
XAPAKTEPUCTHKN Ha tiaHiara, CpasHuTeIHIST aHaing ¢ u3pbpuicH 1o 0espaspyunrelicH
MeTo ¢ 31D KOMIKOTLpHA ToMOrpadist.

Abstract: In the present article, a comparative analysis of the widths and thicknesses of
a test specimen prepared by punching a hydraulic press before and after sharpening the
guillotine blades is made. The types of characteristics of the punch are considered. The
comparative analysis was performed by a non-destructive method using a 3D computed
tomography.

I'§ - 7. Paneva M., Panev P.. Stoimenov N.. Survey of the Geometric Characteristics
of a Test Specimen Before Punch Sharpenings. International Scientific Conference “Industry
40", 09-12 December 2020, Borovets, Bulgaria, Vol.3, Scientific Technical Union of
Mechanical Engineering Industry — 4.0, pp. 241-244, 2020, ISSN:2535-0153

SURVEY OF THE GEOMETRIC CHARACTERISTICS OF A TEST SPECIMEN
BEFORE PUNCH SHARPENINGS

Paneva M., Panev P.. Stoimenov N.

Pestome: Tazu cratig anannsupa wupunmnTe 1 aebenHnTe Ha tectosus obpasell ciej
padoTa ¢ maHi@aTa Npejin 3aT0MBaHe Ha OcTpUeTaTa Ha rHiIoTHHATA. Pasre/ian ¢ npuHiHn.T
na pabora va 3D KOMIOTBPEH TOMOrpad ¢ TOUHOCT A0 3(m. AHATUILT HIC CC U3BBPIIH [0
JBA HAYMHA: ¢ HOMOIITA Ha MUKPOMETLD 1 jiehenomep n upes 3D koMmoThpha Tomorpafus
3a ONpedessiHe Ha mnpiHara n gebennnara,
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Abstract: This article analyses the widths and thicknesses of the test specimen after
operating the punch before sharpening the guillotine blades. The principle of operation of a
3D computer tomogpraph with an accuracy of 3pum is considered. The analysis will be
performed in two ways: by using a micrometer and a caliper and by using a 3D computed
tomography for determining the width and thickness

Is-8. Lakov L., Stoimenov N., Aleksandrova M., Investigation of hollow ceramic
structures by contactless computer-tomographic nondestructive  method, International
Scientific Journal "Industry 4.0", Web ISSN 2534-997X; Print ISSN 2534-8582, Year VI, Issue
1, p.p. 21-24 (2021), https://stumejournals.com/journals/i4/2021/1/2 1 full.pdf

INVESTIGATION OF HOLLOW CERAMIC STRUCTURES BY CONTACTLESS
COMPUTER-TOMOGRAPHIC NONDESTRUCTIVE METHOD

Lakov 1... Stoimenov N., Aleksandrova M.

Pestome: Tazm cratng ce 3aniMasa ¢ M3C/eABaHC Ha KyXHHATa Ha Kepamu4HH
KOHCTPYKTHBHH eNIEMEHTH 38 W3rPazKIane Ha NUEIHE KOWEPH 1 HOCHTENI 3a eICKTPHYCCKH
HarpeBatelil Ha Tenyt. 3a pazinuka or TPaJAMIIMOHHATA TIPARTHKA 34 N3BLPUIBANC Ha
ToMorpadCKu W3CACARANI 34 ONPEIEAHe Ha CTPYKTYpata N yBpeAeHuTe JCQEKTH BhE
BLTPCHIHOCTTA W TOBLPXHOCTTA Ha 00PasUuTe, B HACTOSLIMTC M3CICABANMA C M3HOJI3BaH
HEPA3PY LIMTETHHAT OE3KOHTAKTEH METO/L 32 OIEHKA Ha eCTECTROTO W 00eMa Ha YMHUIIEHO
HAMBAHEHH KYXUHM B Kepamuudure npoOun Tena. Ponmsra na jpobGpe odopayenute u
PETYIIMPAHT KYXHHH € JId HAMAIST KOC(PUIIEHTA Ha TOTUIONPOBOIHUMOCT B KOWEPHTC HABLTPE,
4 B HOCHTCIINTC 33 HATPEBATEIM KBM BBHHIIHUTE CTCHH HA TICHITA, T.C. TOIUIMHHHTE 3aryOu.
[TpoGuTe ¢ KyXHHM e TOJydaBaT OT BOIHO-HCHICPCHA KOJOMAHA cHCTeMa, Dasupata Ha
JalMTERa ¢ MaTenT KRapioka cThKJOKepaMuka 1Mo Metola Ha "Hanupane". Tloayuennre
KOHCTPYKTHBHN JICTAIAN €A OPHEYNOpHHW, TePMUMHOYCTOHUMBH W C BHCOKH (PH3HKO-
MexatmHi xapaktepueriin, Te ca eherasenn o1 amophen SiOx, MyAnT 1 KpPHCTOOATNT.
M3cie/iBaHeTo Ha Ky XHHATa Npu pasindaHil AbA0OMHHN HA JIbua OCHIe H3BhPINEHO ¢ HOMONLTa
na yerpoiierso NIKON XTH 225 11 o6padorkara na aannn na copryep Volume Graphic, My

VGL.

Abstract: This article deals with the study of the cavity of ceramic constructional
elements for the construction of beehives and carriers for electric furnace heaters. Unlike the
traditional practice of performing tomography studies to determine the structure and harmful
defects in the interior and surface of specimens. in the present studies, the non-destructive non-
contact method is used to assess the nature and volume of deliberate fulfilled cavities in ceramic
specimens. The role of well-shaped and regulated cavities is to reduce the coefticient of thermal
conductivity in the hives to the inside, and in the carriers for heaters to the outer walls of the
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furnace, i.e. heat loss. The cavity samples are obtained from an aqueous dispersed colloidal
system based on patent-protected quartz glass-ceramics by the "pouring” method. The obtained
structural details are fireproof, thermally stable and with high physical and mechanical
characteristics. They are composed of amorphous SiOz. mullite and cristobalite. The study of
the cavity at different beam depths was performed using a NIKON XTH 225 device, and the
data processing Volume Graphic, My VGL.

'8$-9. Lakov L., Stoimenov N., Aleksandrova M., Lepkova T., Mutafchieva G., Study
of temperature changes in ceramic cavity walls of beehives, International Scientific Conference
“Industry 4.0™. 23-26 June 2021, Varna, Bulgaria, Vol.l, Scientific Technical Union of
Mechanical Engineering Industry — 4.0, pp. 30-34, 2021, ISSN:2535-0153

STUDY OF TEMPERATURE CHANGES IN CERAMIC
CAVITY WALLS OF BEEHIVES

Lakov L., Stoimenov N., Aleksandrova M., Lepkova T., Mutafchieva G.

Pestome: [TpeaMeT Ha HACTONMATA CTATHS € M3MEPBAHETO Ha TCMIICPATy PHUTE IPOMCHN
B CTCHUTE Ha KepaMuanure KyXwim #a rueiann komepn Dadant Blat. C nomourra na
undpauepnena kamepa FLIR P640 1 asa paznnyuu n3rouHiika na toruinna osxa nojayvenn 80
TepMOIpaNi  Ha  cTeHW  Ha  Kepammdna  kyxuna.  Huadpauepsennre  n3oOpameHus Ha
W3CAEABAHITE 0DEKTH Ca PazjleiicHi Ha MPAROLIBLIIHK B0HU. PesyaTaTuTe o1 H3C/Ie/IBAHCTO ca
npejicTasery Tadantuio urpaduuiio.

Abstract: Subject of the present paper is the measurement of temperature changes in the
ceramic cavity walls of Dadant Blatt beehives. Using a FLIR P640 infrared camera and two
different heat sources, 80 thermogramsof ceramic cavity walls were obtained. The infrared
images of the studied objects are divided into rectangular zones. The results of the study are
presentedtabularly and graphically.
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'8 - 10. Stoev P., Chivarov N., Stoimenov N., Chivarov S., Design of a specialized
gripper of a robotic system for accurate dosing of grinding bodies. XXX International Scientific
and Technical Conference, ADP - 2021., Sozopol, Bulgaria., Publishing house of TU-Sofia
ISSN  — 2682-9584, Publisher Department “Automation of Discrete Production
Engineering” Mechanical Engincering Faculty, Technical University — Sofia, 2021, pp. 85-90

DESIGN OF A SPECIALIZED GRIPPER OF A ROBOTIC SYSTEM FOR
ACCURATE DOSING OF GRINDING BODIES

Stoev P.. Chivarov N.. Stoimenov N.. Chivarov S.

Pestome: 3a TouHOTO, HAJACHK/HO W OLP30 03WpaAHE HA MECHIH Te/la, 3aib/Baily
Aa00paToOpHa MEIHUIA, ¢ PaspadoTeHO CIEeUHalnzupato YeTpoicTRO XBALLau-1AnCHCHChP.
3axpaHaT KbM anTponoMopdicr potoT, IPOSKTHPAHHAT XBallad MPEMaXBa BE3MOKHOCTTA 0T
HENPARMIHO J03UPAate ¢ MEJCHM Tela 1 Taka OTCTPAlABa BLAMOKHIATA YOBCIIKA IPELIKA 1
OTHHTAIICTO 1A Tpeliy  pesyiararti npu  nonydasane na  pannnre.  Hposepenn  ca
CKCHCPHUMCHTH € TpH pasmepa MCEJICUN Tejld. PU'%_YJT’I‘UTHT& MnonyueH oT uicaeasanmst oT
TCXHHYCCKOTO pejcTansate Ha 'i)iliB[)ﬂﬁ()’l'CHi'l}l NBatay-JHCIECHCBP TmoKasBar HAJACHKIHO W
NpasuiHo {b}‘ HKIIMOHHPpaHe Ha yC'l‘l)UﬂC'l'Ht)’l‘() CHpAMO HEIHTE, 34 KOHTO € MPOCKTHPAHO.

Abstract: For the accurate, reliable, and fast dosing of grinding bodies filling a
laboratory mill, a specialized gripper-dispenser has been developed. Attached to an
anthropomorphic robot, the designed gripper eliminates the possibility of incorrect dosing with
grinding bodies and thus eliminates possible human error and ensures the correct reading of
the data. Experiments were performed with three different grinding bodies sizes. The results
shows a reliable and proper performance of the gripper-dispenser.

'8 - 11. Popov B.. Paneva M., Stoimenov N., Klochkov L., Survey and analysis of
materials for 3d printing, XXX International Scientific and Technical Conference, ADP -
2021., Sozopol, Bulgaria., Publishing house of TU-Sofia ISSN — 2682-9584, Publisher
Department “Automation of Discrete Production Engineering™ Mechanical Engineering
Faculty, Technical University — Sofia, 2021, pp. 218-221

SURVEY AND ANALYSIS OF MATERIALS FOR 3D PRINTING

Popov B., Paneva M., Stoimenov N.. Klochkov [..

Pestome: B nacrosiiara cratig ca Harnpaseni 0o030p 1 aHajius Ha BHIOBE MaTePHdIH,
nsnojssann npu 3D nevar (3D npuuTupane). OcHosHo  ca pasraciani Marephaii,
wsnonssani nipr 3D npunrepn ¢ Fused Deposition Modeling (FDM) texnosniorus. Obbpharo
€ BHUMaHHE Ha KOMIO3WTH MEAJLY CTaHIapTHO H3MTOM3BAHN Marepuaid i maTtepuain ¢
HATTMEMETO HA HIIIKK W YacTHIw B cheTasa un. Ha Gasa na HanpaBeHusT ananuns ca usdpanu
Marepuan.  Kouto e Objat  u3nomnspann 32 W3CHC/IBAHC 1 ONTHMU3ALMS  Ha
BRAMMOJEHCTRHETO MEAIY MENeln Te/ia i epejin ¢ HHORaTHRHA (hopma.
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Abstract: This article provides a survey and analysis of the types of materials used in
3D printing. Materials used in 3D printers with Fused Deposition Modeling (FDM) technology
are mainly analyzed. Attention is paid to composites between standard materials and materials
with the presence of fibers and particles in their composition. Based on the analysis, materials
have been selected that will be used to study and optimize the interaction between grinding
bodies and media with innovative shapes.

'8 - 12. lanepa M., llanen 11, Kapacroanor M., Croumenos H., Mertoauka 3a 3D
cranupane 1 30D npuHTApaHe Ha apTeakTi 0T APXCOJOrIHECKH Pa3KOTIKM 3a 3aliazBaie Ha
KYJITYPHO meTopuaecko HaciencTso. Proceedings of International Conference “Robotics,
Automation and Mechtronics™21". RAM 21, Prof. Marin Drinov Academic Publishing House,
2021, ISSN:1314-4634, crp. 35-37

METOJUKA 3A 3D CKAHUPAHE W 3D IPUHTUPAHE HA APTE®AKTH OT
APXEOJIOTMUYECKH PAZKOITKH 3A 3ATTA3BAHE HA KVJITYPHO
NCTOPUUYECKO HACJHELCTBO

ITanesa M.. Ilanes 11, Kapacrosros /1., Cronmenos H.

Pezrome: B nacrosinara crarus ca pasrieadi NpeiInMeTRaTa TIPH IHCATAIH3AHA Ha
O0CKTH  OT KYATYpHO-HCTOpHYCCKko Hacne1eTso. OO0LPHATO € BHUMAHWC HA  PasiHyHd
Texnosorni 3a 31 ckaHupaHe, KOUTo ca NPHAMGKHMI 34 CKAHHPAHE C el 3aliasBaHeTo Ha
apredaxrtit o1 apxeonorudecki paskonikin. Tpennowena e vmeroauka sa 3D ckannpane Ha
apredaxti 1 00CKTH 0T KYJATYPHO-UCTOPHUECKO Hacieictro. Pasrienann ca TeXHOIOrHH 34
3D npurTHpatic © ocoGenocTITe NP npoieca Ha npuntapade. Hpemumomera ¢ Metolmnka sa
NPUHTHPARC apTefarTi 1 00EKTH 0T KYJATYPHO-HCTOPHYCCKO HACACICTBO.

Abstract: This article examines the advantages of digitizing objects of cultural and
historical heritage. Attention is paid to various 3D scanning technologies that apply (o scanning
to preserve artifacts from archaeological excavations. A methodology for 31D scanning of
artifacts and objects of cultural and historical heritage is proposed. 3D printing technologies
and the features of the printing process are discussed. A methodology for printing artifacts and
objects of cultural and historical heritage is proposed.
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'S - 13. lanesa M., Tlanes I1., Kapacrosios JI., Croumenos H., O0zop, anamms n
cucTeMarTHiaiig  Ha  poboTHIMpA cHCTeMu 3a noeHe Ha skuotHn.  Proceedings of
International Conference “Robotics, Automation and Mechtronics™21", RAM 21, Prof. Marin
Drinov Academic Publishing House, 2021, ISSN:1314-4634 ctp. 78-81

OB30P, AHAJIN3 U CUCTEMATHU3ALINSI HA POBOTH3UPAHU CUCTEMMU 3A
MOEHE HA KHWBOTHH

[Manesa M., I'awnes 11, Kapacrosnor /1., Cronvenos H.

Pestome: B nacrosiara padora e oncana notpedHoctra ot podoTHaMparie Ha noeHe Ha
JKUBOTHUTE W HVIKZATA WM OT TOJCMI KOMHYECTBA BOAA, KOSTO Jla Obie Henpecranio
y3cie/Bata 3a KadecTro. [pejcTapenn ca W3NCKBAHUATA 3a M3rpajkaHe Ha poOOTH3IHpaHa
cucrenma 3a nocue. Hanpagen e of30p v ananus Ha CHCTEME 32 aBTOMATHYHKM [HOWIKK 3d
PA3TUHHN BIJIOBE JKUBOTHH.

Abstract: In the present work, the need for robotic animal drinking and their need for
large quantities of water to be continuously tested for quality is described. The requirements
for building a robotic watering system are presented. An overview and analysis of automatic
drinking systems for different types of animals have been made.

I'8 - 14. Stoev P., Chivarov N., Stoimenov N., Productivity of specialized gripper-
dispenser, International Scientific Congress Machines, Technologies. Materials, 09-12 March
2022, Borovets, Bulgaria, Vol. 1, Scientific Technical Union of Mechanical Engineering
Industry — 4.0, pp. 30-34, 2021, ISSN:2535-0021

PRODUCTIVITY OF SPECIALIZED GRIPPER-DISPENSER

Stoev P.. Chivarov N.. Stoimenov N.

Peztome: llpotiecnre Ha cMuiaHe ca eiuH 0T Hal-ToJICMUTE KOHCYMaTOPH Ha eHeprus.
TouHOTO A03HpaHe ¢ MEICHM TCAa B MCIHHLNTE ACNPHHACS 38 NPABHIHOTO H3CICABANC Ha
nporieca Ha cvmtane, Crenuannsnpad Xeaiau-103atop 3a JIosupade Ha j1adoparopHa
METHHTIA € TIpoeKTHpaH, Mojtelipan 1 3D npuntupan, HMacieapanus na mponssoanTe/HOCTTA
ca M3RLPUISHH MPH PasiiiuHu pazMepit i opnu Ha evunane. peacrascuu ca pesynrarure
OT CKCTIEPHMEHTHTEC, KAKTO W CPABHHUTCICH aHa/IN3 HA PA3/IMYHUTC MCHCHIH Tela, H3TTOIZBAHN
B naboparopHa TONKOBA ME/IHIIA,
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Abstract: Grinding processes are one of the largest consumers of energy. Accurate
dosing with grinding bodies in the mills contributes to the proper study of the grinding process.
Specialized gripper-dispenser for dosing a laboratory mill is designed, modeled and 3D printed.
Productivity studies have been performed on different sizes and shapes of grinding. The results
of the experiments are presented, as well as a comparative analysis of the different grinding
bodies used in a laboratory ball mill.

'8 - 15. Stoimenov N., Paneva M., Kotseva G., Skolov B., Simulation Modelling of
Coefficient of Restitution, International Scientific Congress Machines, Technologies,
Materials, 09-12 March 2022, Borovets, Bulgaria, Vol. 2, Scientific Technical Union of
Mechanical Engineering Industry — 4.0, pp. 30-34, 2021, ISSN:2535-0021

SIMULATION MODELLING OF COEFFICIENT OF RESTITUTION

Stoimenov N.. Pancva M., Kotseva G.. Skolov B.

Pesrome: B Tasu cTarig ce pasiekaaT BUA0BETE MEJHHIN, W3MOA3BAHN 38 HAMaJIsBaHC
Ha pasMepa Ha cMulaHiTe Marepuanu. Hanpasen ¢ ananns na METONHTE 3a ONPE/IesiaHe Ha
KOC(MIMEHTA HA BLACTAHOBS BAHE, CIIC/L KOCTO ¢ W30PaH METO/1 3a 0npe/lelsiie Ha KoeduuneHTa
Ha  BL3CTAHOBABAHEC. BXOAHMTE napamerpy  ca  OnpejieiicHd  eKCTIePUMEHTANHO,  KOETO
MO3BOAABA TIPABWIHO MOJCAHpane 1 cumynauusa. [lponeckr ce Moiennpa u Cicd Tosa cc
cumymmpa B 3D codryepra cpejta, paGoTeina 1o MeTola Ha JUCKpetHuTe eementi. Karo
BXOJLHH JaHHI 32 KOSQHIMEHTA Ha BL3CTaHOBsABaKe B coryepa ca usnonssaiu 3D ornevaranu
marepuamt, TToyuennre JTaHii ¢ CPABHEHH ¢ EKCHEPHNCHTAINO YCTAHOBEHUTE Janii 34
BBH3CTAHOBABAHC OT PCAJIHHUTE CKCIICPHMCHTH.

Abstract: This article discusses types of mills, used to reduce the size of grinding
materials. An analysis of methods for determining the restitution coefficient was made, after
that a method for determining the restitution coefficient was chosen. Input parameters have
been experimentally determined, enabling proper modeling and simulation. The process is
maodeled and then simulated in a 3D software environment working on the of discrete elements
method. 3D printed materials were used as input data on the restitution coefficient in the
software. The obtained data is compared with the experimentally established restitution data
from the real experiments.
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I'8 - 16. Kotseva G.. Stoimenov N., Klochkov L., Overview and analysis of methods for
improving the quality of life in imperminated and low-sighted people, XXXI International
Scientific and Technical Conference, ADP - 2022.. Sozopol, Bulgaria., Publishing house of
TU-Sofia ISSN — 2682-9584. Publisher Department “Automation of Discrete Production
Engineering™ Mechanical Engineering Faculty, Technical University — Sofia, 2022, pp. 4-7

OVERVIEW AND ANALYSIS OF METHODS FOR IMPROVING THE QUALITY OF
LIFE IN IMPERMINATED AND LOW-SIGHTED PEOPLE

Kotseva G.. Stoimenov N., Klochkov L.

Pestome: B nacrosiuiata crartisita ca pasriciaaiu BH3IMOKHOCTHTE 3a COUMasatms 1
METOMTE Ha oDydenue sa 3puTesiHo  3aTpyaHenu simunoctu. Hanpasen ¢ 0d30p Ha
HCTOPHYECKOTO PazBHTHE 1 MOBHINABAHE KAUECCTBOTO HA SKMBOT Ha X0opaTa ¢ HapyeHO
sperue. O0bpHato ¢ BHUMaHNe Ha bpaitnosara asdyka, HCHHUAT MPOM3XOJL, CTAHAAPTH B
pasIMYgHE CTPAHN W HW3TON3BAHETO 1 B PA3TIHIHH HANPABICHHS,

Abstract: In the presented paper are considered possibilities for socialization and the
methods of training for the visually impaired people. An overview of the historical
development and improvement of the quality of life of the visually impaired is made. Attention
is paid to the Braille alphabet, its origin, standards in different countries and its use in different
directions.

'8 -17. Kotseva G.. Stoimenov N., Klochkov L., Overview and analysis of disinfection
in livestock farms, XXXI International Scientific and Technical Conference, ADP - 2022.,
Sozopol. Bulgaria., Publishing house of TU-Sofia ISSN — 2682-9584, Publisher Department
*Automation of Discrete Production Engineering™ Mechanical Engineering Faculty, Technical
University — Sofia, 2022, pp. 18-21

OVERVIEW AND ANALYSIS OF DISINFECTION IN LIVESTOCK FARMS

Kotseva G.. Stoimenov N.. Klochkov 1.

Peztome: B nactosniara crarusita ¢ Hanpared o030p M aHaiuz Ha JAezundexinara n
FKHBOTHORBANNTE (epmi. OOACHEHO € 3HAYSHUETO Ha Je3nHexiusaTa, npejicraBeHi ca
METOJUTE ¥ NPAKTHUKHTE 3a AC3HH(EKIHS B KUBOTHOBLAWTE cTonancTea. Pasriciany ca
AC3MHQEKUNOHHUTE  CPE/ICTBA, TCXHUTC MPCANMCTRA M HCAOCTATHUM.  AHajansupana ¢
ehekTRHOCTTA 11 olleHKaTa  Ha  0De33apamiBaHeTo.  CrEHHanHUTE  M3MCKBAHML  KbM
kpaseepMITE 1 BCEKMHEBHITTE UM TPHIKH.
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Abstract: In the presented paper an overview and analysis of disinfection in livestock
farms is presented. The importance of disinfection is explained, the methods and practices for
disinfection in livestock farms are presented. Disinfectants, effectiveness, pros and cons.
Evaluation of decontamination, special requirements for cow farms and their daily care are
considered.
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OVERVIEW AND ANALYSIS OF WEAR RESISTANCE
OF BRAILLE FOR THE BLIND

Kotseva G.. Tomova M., Arsova M.. Stoimenov N.

Pesome: B wacrosiara cratusg ca pasriieladii MCTo/M 33 Ch3daBaHe Ha bpaitioso
cnabpraiie, OOLpHATO ¢ BIMMAlHE Ha H3CASABANNA H MCTOAN 38 TAKTHAHHTE BL3IPHATHS
Ha pasiuyHl FPYIH Xopa. TecToBe B HACOKA HA TAKTHIIHO BB3NPUSTHC CC H3BLPLIBAT HE CaMo
HPW HESPSLLHTE, HO W TPH JPYTH Jikia, crpaliatim o 3a00/19BAHMY KATO ,L[HE'IGG'I‘, HAPKWHCOH W
Ap. AH@IM3MPAHK ca CHIM, BL3HUKBALLM TIPH TAKTHAHM BL3NPHATHS 1 ueTeHe Ha bpaitjioBo
cpabpikanne.  OOchjenu  ca  OBJACHWT  CTBIIKM 3@ pasBuThe W nogodpasatie
H3HocoycToliunBOCTTa Ha bpaiiloBO ChIbpKAHIC.

Abstract: This article discusses methods for creating Braille content. Attention is paid
to research and methods on the tactile perceptions of different groups of people. Tests in the
direction of tactile perception are performed not only for the blind but also for a number of
other diseases such as diabetes, Parkinson's, etc. Forces arising in tactile perception and reading
of Braille content are analyzed. Future steps to develop and improve the wear resistance of
Braille content are discussed.
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TRIBOLOGICAL STUDIES OF 3D PRINTED FILAMENTS. AN OVERVIEW

Kotseva G., Stoimenov N., Klochkov L.

Pestome: B HACTOANIATA CTaTHA € pasricjiaHa TPE‘]BOJ!DI'HQT& KaTo Hayka. ()ﬁ"hpi'l'rl'['() c
BHHMaHUE Ha TPHOOIOTHYHOTO MOBEACHIE W TOBEASHIETO Ha TpucHe Ha 3D orTnevaranu
npoou. Harnpager ¢ 0630p 1 anainz Ha eKCNEPHMEHTAIHN TaHHU. IOJIyUeHI Ypes H3nonssane
Ha Haii-pastpocrpatennre matepuami 3a 3D nevar (ABS n PLA tepmonaactu) 8 3D
MPUHTEPH.

Abstract: This article discusses tribology science. Attention is paid to the tribological
behavior and friction behavior of 3D printed samples. Experimental data obtained using the
most common 3D printing materials (ABS and PLA thermoplastics) in 3D printers are
reviewed and analyzed.
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SCULPTURES OF THE ARK OF ST. AUGUSTINE: THHE APOSTLES AND THE
ANGELIC HIERARCHIES

Cantoni V., Fede E., Lombardi .., Musci M., Setti A., Stoimenov N., Tandurclla D., 3D

Pestome: Peiimkanuara Ha NPOM3BEACHMS HA HM3KYCTBOTO 3a nojydasane Ha 3D
MaTEePUaItm 00EKTH € M0JIe3Ha 3a MHOTO HEeH: OnasBane., PEKOHCTPYKIHA, pasBICHCHHC,
CHCTHAJTHH H3I105KOH, ANTepHATHBHA METOLOJOIHA HA l'lpel'l())_laﬂﬂi"il.‘ 1 pasnnpocTpaHcHHC Ha
kyirypa. Tosu jlokyMenT onuesa kazyc ot 3D mozgenupane na Kupora na Cs. Asrycrin,
cxyanrypa ot -1 ek, pasnonoxena B [asua (Mranna) v 30D ornevarsaneTo Ha asajccet
craryn or To3n aktur. [poekThT e pazpadoren upes npuaarane Ha nojxol Ha yueHe upes
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HPEKHBABAHE B KYPC 112 YHUBEPCHTETCKO HUBO, MPENoIasail KOMIIOTbPHA rpaduka upes
uupporn  xyManurapHn Hayki.  Queprana ¢ Kparka  HCTOPHA  Ha  [IPEACTABIHUATA,
PCAAKTHPAHCTO 1 nocsiepatata obpadorTka 1a 31 nevar.

Abstraet: The replication of artworks to obtain 3D tangible objects is useful for many
purposes: preservation, reconstruction, edutainment, special exhibitions, alternative teaching
methodology, and dissemination of culture. This paper describes the case study of the 3D
modeling of the Ark of St. Augustine, a 14 th-century sculpture located in Pavia (ltaly), and
the 3D printing of twenty statues of this asset. The project was developed applying an
experiential learning approach in a university-level course, teaching Computer Graphics
through digital humanities. A brief history of the representations, editing and post processing
for 3D printing are outlined.
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