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THE LONG WAY FROM SCIENCE TO INNOVATION - A RESEARCH APPROACH
FOR CREATING AN INNOVATION PROJECT METHODOLOGY

Yordanova, Z., Stoimenov N., Boyanova, O, Ivanchev, I,

Pe3tome: [lpencraBenata craTus MMa 3a IeJ Ja MPEAJIOKU METOIOJOTHS Ha M3CIEBAaHE 3a
Ch31aBaHC U anpoGHpaHe Ha I'bBKaBa MCTOJOJIOTHA 3a PA3BUTUC U YIIPABJIICHUC HA WHOBATHBHU
npoekty B Hayunu opranuzanuu ('MUITHO). 3a ocHOBaTa ca M3MOJ3BaHU CICAHUTE I'bBKABH
metononoruu: Lean startup, Agile, Scrum, Design thinking, User centricity u User innovation.
Co3naBanero Ha TMUITHO anpecupa cnabusar ycnex Ha pa3paO0OTeHU U peaTu3upaHd HHOBAIMH
OT HAayYHH OpTaHU3allMM M YHUBEPCUTETU. Ta3u juIica Ha JOOpUM WHOBALMOHHU PE3YyITAaTH OT
HAyYHUTE OpPraHu3aluy JOMBIHUTEIHO yBeJInyaBa pa3CTOSHUETO U 1eJIOCTTa Ha HHOBALIMOHHATA
WHJYCTpHs, CBbp3aHa ¢ HaykaTta u OuszHeca. M3cienoBaTeNICKUSIT MOAX0/1 BKIFOYBA anmpoOupaHe
Ha 'MUITHO oT Tpu MHTEpAUCUUIUIMHAPHU NHOBALIMOHHU ITPOEKTA OT HAYYHUTE MHCTUTYIINH 32
MpEeAO0CTaBsIHE Ha I0KAa3aTEeICTBA 32 HEroBaTa yMECTHOCT U MPUIIOKUMOCT.

Abstract: The presented paper aims at proposing a research methodology for creation and
approbation of a flexible methodology for development and management of innovative projects in
scientific organizations (FMIPSO). For basement, the following flexible methodologies have been
used: Lean startup, Agile, Scrum, Design thinking, User centricity and User innovation. The
creation of FMIPSO addresses the weak success of developed and realized innovations by
scientific organizations and universities. This lack of good innovation performance by scientific
organizations further increases the distance and integrity of the science-business-related
innovation industry. The research approach includes approbation of the FMIPSO by three
interdisciplinary innovation projects from science institutions for providing proofs of its relevance
and applicability.
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STUDY OF THE FACTORS INCREASING THE QUALITY AND PRODUCTIVITY OF
DRUM, ROD AND BALL MILLS

Stoimenov N., Karastoyanov D., Klochkov L.

Pe3iome: B npencraBenaTa cTatusi € 00bpHATO BHUMaHKUE HA TOIKOBH MEITHUIIH, TIOJTY-aBTOT€HHH
M aBTOTCHHM MenHUIW. Pasriemanm ca mnpuiokeHuata Ha MenHunurte. Ommcan e Haii-
M3IIOJI3BAHUAT PEXKHUM Ha paboTa Ha TONKOBH MeTHHIM. HCTIeKTHpaHu ca (pakToOpHUTe, BIUSICIIH
BBpPXY mporeca Ha cmuiane. [lokazanu ca ¢akropure, CBbp3aHU ¢ HEOOXOAMMATa €HEeprus 3a
CMMJIaHE: CKOPOCT Ha BbpTeHe Ha OapabaHa, BUJ Ha 0OBMBKAaTa Ha MEIIHUIIATA U KOCPUIIMEHT Ha
3ampJiBaHe Ha Oapabana. IIpencraBeHm ca ¢akTopuTe, H3MOJ3BAHM 3a TOBHIIABAaHE Ha
MIPOU3BOIUTEIIHOCTTA U e(DEeKTUBHOCTTA Ha cMUJIaHe. Pa3rienanu ca mogpoopsBamuTe hakropu 3a
KOHCYMAIIVsI Ha €HEpPTUs 32 SAMHUIIA TPOAYKIIHSA, €IMH OT TAX € IUTBTHOCTTA Ha CMIJIANATa Cpea.
BB3MoXHUTE HAYMHM 3a OBUIIABAaHE HA MPOU3BOAUTEIHOCTTA U €(hEeKTUBHOCTTA 32 CMUJIAHE HA
OapabaHHM, IPBTOBH M TONKOBHM MEIHHIM ca HOMepHpaHH. HAKOM OT TAX ca: yBennMuaBaHE Ha
HACHUITHUSL 00eM, yBelIM4aBaHE Ha KOHTAKTHATa IUIOL] MEXIy KOMIIOHEHTHUTE Ha CMHJIAIlara
cpena, mogoOpsiBaHe Ha KAYeCTBOTO HA MOTYYEHHs NPOIYKT U 1p. Pasriexxaa ce HeoOXxoamumocTTa
OT 00111 MOJX0/1 32 U3cieBaHe Ha OapaOaHHU, MPHTOBU U TONTKOBU METHHIIH.

Abstract: In the presented paper attention is paid to the ball mills, semi-autogenous and
autogenous mills. The applications of mills are reviewed. The most used working regime of ball
mills is described. The factors, affecting the milling process are examined. The factors, related to
required energy for grinding: rotational speed of the drum, type of the mill shell and drum filling
factor are shown. The factors used for increasing productivity and grinding efficiency are
presented. The improving factors for energy consumption per unit of production are examined,
one of them is the density of the grinding media. The possible ways for increasing the productivity
and grinding efficiency of drum, rod and ball mills are numbered. Some of them are: increasing
the bulk volume, increasing the contact area between the grinding media components, improving
the quality of the obtained product, etc. The need for a common approach for study of drum, rod
and ball mill is considered.
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B3.Stoimenov N., Karastoyanov D., Groueva M., Popov B., Sabotinkov N., Robotized high-
temperature technology producing materials and alloys for grinding media, 5th International
Conference on Mathematics and Computer in Science and Industry (MCSI 2018), Corfu, Greece,
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ROBOTIZED HIGH-TEMPERATURE TECHNOLOGY PRODUCING MATERIALS
AND ALLOYS FOR GRINDING MEDIA

Stoimenov N., Karastoyanov D., Groueva M., Popov B., Sabotinkov N.

Pe3rome: B HacTod1laTa CTaTrsd ca NpCACTABCHU 06HaCTI/I Ha MPUITIOKCHHUC HAa TOIMKOBU MCIIHUIIH.
Pasriienanu ca KOHCTPYKIMATA HAa TOITKOBU METHHUIIN M Menenute cpean. OObpHATO € BHUMaHHUE
Ha judrepure, KOUTO CrioMaraT 3a CMWIaHe Ha MaTepuana. OmucaHu ca paznudHu GopMHu Ha
mudrepute. [Tokazana e maTeHTHa IpeTeHIMA Ha HOBa ¢opma Ha mudTep. Bucokoremneparypau
MpOLIeCH 3a MPOW3BOJCTBO Ha Marepuaia Ha nudrepa ca pasriegaHd. MeTomoJorus 3a
BHCOKOTEMIIEpATYpHHU TPOILIECH € M3MOoJ3BaHa. Pasriiexna ce Bb3MOXKHOCTTA 3a ysSKYaBaHE Ha
TUQTEepUTEe C MOMOIITa HA TaMaHOBa M BaKyyMHa Nell. YCTpPOHCTBaTa WU MHCTPYMEHTHUTE 3a
KOHTPOJI Ha BXOMSIIUTE MaTepUAd 32 BUCOKOTEMIIEpAaTypHa Il ChHIIO Ca H3CIECIBaHHU.
Pasrnenana e BB3MOXKHOCTTA 3a POOOTHM3HMpaHE Ha Mpolleca 3a MPOU3BOJACTBO Ha JTUPTEPHU C
tTamaHoBa rienl. [TokazaHu ca ObACIIH CTHIIKH 32 aBTOMATH3AIHsI Ha TpoIieca.

Abstract: In the presented paper are introduced areas of applications of ball mills. The
construction of the ball mills and the milling media are revised. Attention is paid to lifter bars,
which helps for grinding the material. Different shapes of lifter bars are described. It is shown
patent application of new shape lifter bar. High-temperature processes for production of lifter
material are investigated. Methodology for high-temperature processes is used. Possibility for
hardening the lifter bars with use of Tammann and Vacuum furnace is examined. Devices and
tools for control of the input materials for high-temperature furnace is investigated too.
Robotization of the process for production of lifters with Tammann furnace is examined. Future
steps for automation of the process are shown.
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B4.Chikurtev D., Groueva M., Stoimenov N., Method for testing the grinding media in mills,
8" International Conference on Mechanical Technologies and Structural Materials (MTSM 2018),
Split, Croatia, September 27-28, 2018, Croatian Society for Mechanical Technologies, Croatia,
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METHOD FOR TESTING THE GRINDING MEDIA IN MILLS
Chikurtev D., Groueva M., Stoimenov N.

Pe3rome: Tasu cratus onucBa METOJ] 32 M3CJIEIBAHE HA U3BHOCBAHETO HA IU(PTEPUTE B MEITHUITUTE.
3a ma ce M3BBPINM TOBa M3CJIENBaHE, € HEOOX0aUMO na ce HampaBu 3D Mozen Ha nudrepu c
nomoinra Ha 3D ckenep. Cien ToBa € HEOOXOAMMO Jla c€ CpaBHU ¢ opuruHanHus 3D mozen Ha
HoBus. [lopagu HeOmarompusTHaTa M ONacHa cpela B MEIHHUIMTE € NPENoOphbYUTENHO Ja Ce
n30srBa JOCTHIBT JI0 XOpa B TAX. [lopaau Te3u MpeArnocTaBKy 1eTa Ha TOBa IPOyYBaHe € Ja ce
MMOCTUTHE JMCTAaHIIMOHHO YyiaBsHe Ha JmdTeputre upe3d podor u 3D ckenep. Ommcanu ca
M3HUCKBAHUSTA 32 TAPAMETPUTE B XapaKTEPUCTUKUTE Ha POOOTA, KAKTO M HEOOXOTUMUTE CBOMCTBA
Ha 3D ckenepa. M3cneasaT ce MeToaM 3a JUCTAHIIMOHHO yIpaBiieHne Ha poborta u 3D ckeHepa,
KaKTO M 3a IIpe/laBaHe Ha 3aCHETUTE JaHHU oT 3D MozenuTe Ha OT/IaJI€YeHO YCTPOHCTBO.

Abstract: This article describes a method for studying the wear of lifters in mills. In order to
perform this study, it is necessary to make a 3D model of lifters using a 3D scanner. After that, it
IS necessary to compare it with the original 3D model with the new one. Due to the unfavourable
and dangerous environment in the mills, it is advisable to avoid accessing people in them. Because
of these prerequisites, the purpose of this study is to achieve remote capture of lifters through a
robot and 3D scanner. The requirements for the robot's parameters and characteristics, as well as
the necessary properties of the 3D scanner, are described. Methods are explored for remotely
controlling the robot and the 3D scanner as well as for transmitting the captured data of the 3D
models to a remote device.
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B5. Stoimenov N., Sabotinkov N., Popov B., Investigation of Materials Behavior in
Autogenous Grinding Mill, 8" International Conference on Mechanical Technologies and
Structural Materials (MTSM 2018), Split, Croatia, September 27-28, 2018, Croatian Society for
Mechanical Technologies, Croatia, ISSN: 1847-7917, pp. 173-176 (2018) Scopus

INVESTIGATION OF MATERIALS BEHAVIOR IN AUTOGENOUS GRINDING MILL
Stoimenov N., Sabotinkov N., Popov B.

Pe3ome: B npeacraBcHaTra CTatusa CC 06p1;u1a BHUMAHHUC HA MOJTYaBTOICHHUTC U aBTOT'CHHUTC
MEJTHUIU. 3a CUMYJIAIMK € U3M0J3BaH € coPpTyep, paboTen] Mo MEeTo/1 Ha JUCKPETHH CIIEMEHTH.
HanpaBenu ca cuMmynanuu, W3MOJI3Ballla KaKTO CTaHJapTHA, Taka M WHOBAaTMBHA (opma Ha
mudrep. [IpunoxeHn e cpaBHUTENCH aHAIM3 HAa MHOBaTMBHA (popma Ha nudTep M CTaHIApTHA
¢dbopma Ha mudrep. OnpenencHu ca ce bIVIMUTE HA PaMOTO W MeTata Ha MeinHumara. OT4eTeHo e
OTHOCHTEIIHOTO M3HOCBaHE Ha judTepute. 3a N3XO0JCH MaTepHall Ha CHMYJIAIMATA Ce U3I0JI3BA
MaTrepual OT XKeJlsg3Ha pyaa. HanpaseHu ca aHanu3y Ha CUMYJIALIMUTE.

Abstract: In the presented paper attention is paid to semi-autogenous and autogenous grinding
mills. Software, working on discrete element method is used for the simulations. A simulation
using both standard and innovative lifter shape is made. Comparative analysis of an innovative
lifter shape and a standard lifter shape is implemented. The angles of the shoulder and the toe of
the mill are determined. Relative wear of the lifters is considered. For starting material of the
simulation is used iron ore material. Analyses of the simulations are made.

B6.Gyoshev S., Karastoyanov D., Stoimenov N., Cantoni V., Lombardi L., Setti A,
Exploiting a Graphical Braille Display for Art Masterpieces. Computers Helping People with
Special Needs, 2, 10897, Springer, 2018, ISBN:978-3-319-94273-5, ISSN:0302-9743, pp. 237-
245 SJIR 2017:0.295 (2018) Scopus

EXPLOITING A GRAPHICAL BRAILLE DISPLAY FOR ART MASTERPIECES.
Gyoshev S., Karastoyanov D., Stoimenov N., Cantoni V., Lombardi L., Setti A.

Pe3tome: IlpeacraBen e¢ HoB rpaduuen bpainoB nucmieir. OOCHXKIAT ce€ HW3MOJI3BAHETO,
colMajiHaTa CTOWHOCT M mpenumcTBara my. [lo-crienmanto e pa3paOoTeH MOAX0/, MO3BOJISBAIL
00EKTHUTE Ha KYITYPHO-UCTOPHUUECKOTO HACIEACTBO JIa C€ MPEICTaBAT 10 UHTYUTUBEH U IOCTHIICH
Ha4yuH 32 X0pa ChC HAPYLIECHO 3PEHUE WIIA HE3PSILU XO0pa.

Abstract. A new graphical Braille display is presented. Its use, social value and advantages are

discussed. In particular is developed an approach allowing objects of cultural and historical
heritage to be presented in an intuitive and accessible way to low-sighted or blind people.

Pestomera Hayunu nmyoaukamuu | 1-p H. CtonmeHoB 5ot 28


https://www.scopus.com/record/display.uri?eid=2-s2.0-85066011007&origin=resultslist&sort=plf-f&src=s&sid=1ddb4b1b5b416da4d89e060b74038331&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2857200084407%29&relpos=4&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85049802706&origin=resultslist&sort=plf-f&src=s&sid=1ddb4b1b5b416da4d89e060b74038331&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2857200084407%29&relpos=5&citeCnt=3&searchTerm=

B7.Cantoni V., Lombardi L., Setti A., Gyoshev S., Karastoyanov D., Stoimenov N., Art
Masterpieces Accessibility for Blind and Visually Impaired People. Computers Helping People
with Special Needs, 2, 10897, Springer, 2018, ISBN:978-3-319-94273-5, ISSN:0302-9743, pp.
267-274 SJIR 2017:0.295 (2018) Scopus

ART MASTERPIECES ACCESSIBILITY FOR BLIND AND VISUALLY IMPAIRED
PEOPLE

Cantoni V., Lombardi L., Setti A., Gyoshev S., Karastoyanov D., Stoimenov N.

Pestome. [IpencTtaBeHo € HOBO ChABPIKAHUE 32 OCE3ATEITHO U3CIIEIBaHE HA IBYU3MEPHHU IIEAHOBPU
Ha M300pa3sUTETHOTO M3KYCTBO. 3a Jla ce pealusupa ,,TaKTHJIEH o0pa3‘, KapTHHUTE TpAOBa 1a
ObJIaT ONPOCTEHH W NMPEBBPHATH B Oapened ¢ SCHO M3Pa3eHU U JIOTHYECKH XOMOTEHHHU 00JIacTH,
Taka 4e BCEKU CETMEHT Jla MOXKE Jia Mpejaie OPUTHHATHOTO ChAbPIKAHUE 10 pa3dupaeM HAYWH.
CHumkuTe TpsAOBa a ObAAT IUTUTATU3UPAHU, MOJUGUIUPAHY, aJalTUPAHU U PEKOHCTPYHPAHU
karo 3D mozenu, KOUTO Hakpas ce mpousBexkaaT oT 3D mpuHTEp, 3a a ce MOMy4Yd aHallu3 Ha
o0ekTa upe3 BBPXOBETE Ha MNpbCcTHTE. Hue oleHsBaMe KadyecTBOTO U e(HUKacHOCTTa Ha
MPETIOKEHOTO PEIICHUE Ype3 ChTPYAHUUECTBO ¢ MTamnaHCKus Ch03 Ha CJICTIH U X0pa C yBPEICHO
3penue. [lomydeHure npencraBu Osixa pealM3upaHu B ABE Pa3IMUHU CHOWTHSA, KOUTO ChOpaxa
KOMEHTapH Ha TIOCETUTENNTE. 3a0eNIeKKUTE, TIOTYISHH 110 BpeMe Ha n3liokeHuero B [laBus mpes
2015 r., noBemoxa /10 BepcUsl HA TaKTWJIEH 00pa3, KOMTO cera € rmoka3aH B MujiaHo, B rajepus
Bbpepa, no opurunanHus menboBbp. ChOpaHUTE KOMEHTApH MOTBBPIKIABAT, Y€ MOIXOIBT CE
OLICHSIBA.

Abstract. A new representation of content for haptic exploration of two-dimensional pictorial art
masterpieces is presented. To realize a “tactile image”, pictures must be simplified and converted
to a bas-relief with distinct and logically homogeneous areas, so that each segment can convey the
original content in an intelligible way. Pictures must be digitized, modified, adapted and
reconstructed as 3D models that are finally processed by a 3D printer to get an object analyzable
through fingertips. We assess the quality and efficiency of the proposed solution through a
cooperation with the Italian Union of Blind and Visually Impaired People. The resulting
representations were implemented in two different events, gathering visitors’ comments. Remarks
obtained during the exhibition in Pavia in 2015 led to a version of a tactile image that is now shown
in Milan, at the Pinacoteca di Brera, beside the original masterpiece. The collected comments
confirm that the approach is appreciated.
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B8.Lakov L, Kandeva M, Tsonev P, Vasilev V, Jivov B, Aleksandrova M, Toncheva K.,
Stoimenov N, Production of prototypes of "Yellow Paving Stones” in Bulgaria Part II:
Tribological and mechanical indicators, Journal of Chemical Technology and Metallurgy, 2018
vol: 53 (6) pp: 1150-1156, , Publisher: University of Chemical Technology and Metallurgy,
ISSN:1314-7471, E-ISSN:1314-7978, SJR 2017:0.331 Scopus

PRODUCTION OF PROTOTYPES OF "YELLOW PAVING STONES" IN BULGARIA
PART Il: TRIBOLOGICAL AND MECHANICAL INDICATORS

Lakov L, Kandeva M, Tsonev P, Vasilev V, Jivov B,
Aleksandrova M, Toncheva K., Stoimenov N

Pe3tome: [Ipu monynpoMHIIIJIEHN YCJIOBHSI Ca MPOU3BEIECHU MPOTOTUIM HA YJIWYHU TABETa C
€KBUBAJICHTEH JKbJIT I[BIT U HJICHTUYHU pa3MepHU Ha TaKa HApEUCHUTE " BbJITH MaBeTa’ OT eHThpa
Ha Codus. ObOpasuure, MPOU3BEACHU OT PAOOTHUS €KHII, MMAT TO-BUCOK KOC(PHIIMEHT Ha
CTaTUYHO TPHUEHE CHPSAMO pA3IUYHU Tella TPU CYXH U MOKPHU YCIOBUS M IO-BHCOKa
W3HOCOYCTOMYMBOCT OT Ta3W Ha pedepeHTHUTe uzaenus. HoBompomsBeneHuTe obOpasiu ce
XapakTepU3UpaT ¢ MOPHO3HOCT HA MOBBPXHOCTTA 0KOJI0 80 MbTH MO-MaJIKa U BOJONOTIIbIaHe 19
I'BTH MO-HUCKA OT Ta3W HAa OPUTHHANHUTE MaBera. [lomyuyaBaT ce ClIeIHHUTE XapaKTEPUCTUKH:
skocT Ha Hatuck 2900 kg/cm? - 3000 kg/cm?, ycroituuBoct Ha um3HocBane 0,05 g / cm?,
mukpotBepaoct 760 kg/mm? - 800 kg/mm? u TepmuyHO chrnpotuBieHre 30 TOIUIMHHY [UKIIK HA
BB31yX ¢ Temmeparypa, Bapupaia ot 500 °C go 20° C. HanpaBeHo € 3asBjieHUE 3a MATEHT U C
HEro eKWITbT ydacTBa B 7-oro m3ioxenue ITI 2016, kpaeTo Oe OTIAMYEH ChC 37aTEH Menal Ha
CBeToBHaTa opraHu3anus 3a WHTENEKTyanHa coOcTtBeHocT. [IpoOu oT oOpasmu ca mapeHu Ha
Uctopuueckus myseit B Codus, nHa Ctonuyaa oOMIMHA ¥ Ha MPEICTABUTENH HAa MOTCHIUATHH
nHBectuTopHu. IIporoTunure Osixa mpenacrtaBenn u Ha Mctopuyeckus myseit Ha [lomoBo m Ha
Harmonanuus myseit ,,3emsta u xopata“ - Codusi.

Abstract: Under semi-industrial conditions prototypes of street paving stones of equivalent yellow
colour and identical dimensions to the so-called "yellow paving stones” from the centre of Sofia,
were produced. The specimens produced by the working team have a higher coefficient of static
friction against different counter bodies under both dry and wet conditions and a higher wear
resistance than that of the reference articles. The newly produced specimens are characterized by
a surface porosity of about 80 times smaller and water absorption of 19 times lower than those of
to the original paving stones. The following characteristics are obtained: a compressive strength
of 2900 kg/cm? - 3000 kg/cm?, a wear resistance of 0,05 g/cm?, micro-hardness of 760 kg/mm? -
800 kg/mm2 and a thermal resistance of 30 heat cycles of air of a temperature varying from 500°C
to 20 °C. An application for a patent has been made and with it the team participated in the 7th ITI
2016 Exhibition, where it was awarded a Gold Medal of the World Intellectual Property
Organization. Prototype samples have been donated to the Museum of History in Sofia, to Sofia
Municipality and to representatives of potential investors. The prototypes were presented also to
the Historical Museum of Popovo and the National Museum "Earth and Man" - Sofia.
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B9.Velichkova H., Kotsilkov S., Ivanov E., Kotsilkova R., Gyoshev S., Stoimenov N.,
Vitanov N., Release of carbon nanoparticles of different size and shape from nanocomposite
poly(lactic) acid film into food simulants, Journal: Food Additives & Contaminants: Part A., ISSN:
1944-0049, eISSN: 1944-0057, IF: 2.129, SJR 2017: 0.740 (2017) Scopus

RELEASE OF CARBON NANOPARTICLES OF DIFFERENT SIZE AND SHAPE
FROM NANOCOMPOSITE POLY(LACTIC) ACID FILM INTO FOOD SIMULANTS

Velichkova H., Kotsilkov S., Ivanov E., Kotsilkova R., Gyoshev S., Stoimenov N., Vitanov N

Pe3tome: [lonu (nmakranna) kucenuna (PLA) gunm ¢ 2 Wt.% cmecenu BbriaepoaHnu HaHODUITPU
Ha rpadenoBu HaHomiactu (I'HIT) m mHOroctennum Bbriepoanu Hano TprOu (MCBHT) B
TETJIOBHO ChoTHOIIEHUE 1:1 ¢ mpumecu ot dynepen u Bbriaepoanu caxau (BC) ce momydasa ot
CJIOH 710 CIIOi Ha OTJIaraHe u ropeo npecoBane. OcBoO0XK1aBaHETO HA BHIIICPOHA HAHOYACTULIN
oT ¢unama ce u3cienBa NPHU pa3IMYHU TEMIIEPaTypPHO-BPEMEBH YCIOBUS U CHMYIJIATOPH.
MurpaHTuTe B CUMYJIHUpAIINA Pa3TBOPUTENN OsXa U3CIICABAHU C JTa3epHO-TU(DPAKIIMOHCH aHAITN3
U TPAaHCMHCHOHHA eNeKTpOHHa MUKpockonus. LlerocTra Ha ¢uiaMa U HaTUYMETO HA MHUTPAHTH
BBPXY MOBBPXHOCTUTE Ha (priiMa ce BU3yalu3upaT 4pe3 CKaHUpalla eJIeKTPOHHA MUKPOCKOIIHSI.
YactruHoto pastBapsiHe Ha PLA monuMepa B pa3TBOPUTENIUTE C€ MOTBBPKAABA YPE3 TECTOBE 3a
noayBaHe M AudepeHIMaHa CKaHupalia KaiopuMmerpus. HaHopasmMepHH MHUTpaHTH Ha HE ca
OTKPHUTH B cuMyJiaTopute (mpu rpanunara Ha orkpuane 0,020 um ot nazepHus nudpakimoHeH
aHanu3) ciuen tectBane Ha murpauus npu 40 °C B npoxabpkenue Ha 10 guu. Bbopeku ToBa,
BHCOKOTEMIIEPATYPHOTO TecTBaHe 3a Murpanus npu 90 °C B npoabkeHue Ha 4 yaca MpOBOKUPAT
ornensiae Ha ['HIT ot ¢mma B eTaHo, OlleTHA KUCEIMHA U XPAHUTETHH CUMYJIaTOPH Ha OCHOBATa
Ha Macio. HabmonaBaxa ce KbcH BBIJICPOJAHU HAHOTPHOU, KOUTO CE€ OTACIAT B Hail-arpecHBHUS
pa3TBopuTen Ha OIeTHa KucenuHa. OUeBUIHO, 3acHIICHATa MOJIGKYJTHa MOOWIHOCT MpHU
TeMIepaTypu HaJ CTBKICHHUS MPEXOJ M YacTHYHOTO pasTBapsHe Ha PLA mnomumepa ot
XPaHUTEHUS CUMYJIAHT yJaecHsIBaT qudy3uonaute npomecu. OcBeH ToBa hopMara, pa3MepbT U
KOHIICHTpAIUSITa Ha HAHOYACTUIIUTE UTPAsT 3HaunTenHa poss. ['BkaBute rosmm ['HIT (cTpannyen
paszmep 100 - 1000 nm) necHO MUTpUpAT, KOTAaTO MOJIMMEPHUTE MOJIEKYJIU IIPOSBSIBAT MOBUILEHA
MOABMXKHOCT, AokaTo BiaakHectute MCBHT (> 1 pum mpmxuHa) 00pa3yBaT 3aIlUIETEHH MPEXH
BbPXY MOBBPXHOCTHTE Ha (unama, Thil katro PLA momuMepbT YacTU4YHO ce€ pas3TBaps,
MPEIOTBPATIBAKH TIXHOTO OTJENISIHE B XpaHaTa oHeuncTBanus Ha Gynepenn u BC (5 - 30 nm)
ca C Malka KOHIIGHTpalus B TOJUMEpa, CIEIOBATEITHO TAXHATA MHTpAlHs € HHCKa WU
HeoTKpuBaema. OOIIOTO KOJWYECTBO OCBOOOJIGHM MHUTPAHTH € IOJ OOIIMTE MHTPAIMOHHHU
TpaHUIA.

Abstract: Poly(lactic) acid (PLA) film with 2 wt % mixed carbon nanofillers of graphene
nanoplates (GNPs) and multiwall carbon nanotubes (MWCNTS) in weight ratio 1:1 with impurities
of fullerene and carbon black (CB) was produced by layer to layer deposition and hot pressing.
The release of carbon nanoparticles from the film was studied at varying time-temperature
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conditions and simulants. Migrants in simulant solvents were examined with laser diffraction
analysis and transmission electron microscopy. The film integrity and the presence of migrants on
the film surfaces were visualized by scanning electron microscopy. The partial dissolution of PLA
polymer in the solvents was confirmed by swelling tests and differential scanning calorimetry.
Nanoparticle migrants were not detected in the simulants (at the detection limit 0.020 um of the
laser diffraction analysis) after migration testing at 40°C for 10 days. However, high temperature
migration testing at 90 °C for 4 hours provoked a release of GNPs from the film into ethanol, acetic
acid and oil-based food simulants. Short carbon nanotubes were observed rarely to release in the
most aggressive acetic acid solvent. Obviously, the enhanced molecular mobility at temperatures
above the glass transition and partial dissolution of PLA polymer by the food simulant facilitate
the diffusion processes. Moreover, shape, size, and concentration of nanoparticles play a
significant role. Flexible naked GNPs (lateral size 100 - 1000 nm) easily migrate when the polymer
molecules exhibit enhanced mobility, while fibrous MWCNTs ( > 1 um length) formed entangled
networks on the film surfaces as the PLA polymer is partly dissolved, preventing their release into
food simulants.. The impurities of fullerenes and CB (5 - 30 nm) were of minor concentration in
the polymer therefore their migration is low or undetectable. The total amount of released migrants
is below overall migration limits.

B10. Kazakova S., Stoimenov N., Kamenova J., Compute tomography of dental enamel treated
with different power settings of laser ablation, Optics InfoBase Conference Papers, Part F75-ASSL
2017, OSA - The Optical Society, 1 p. (2017) Scopus (Open Access)

COMPUTE TOMOGRAPHY OF DENTAL ENAMEL TREATED WITH DIFFERENT
POWER SETTINGS OF LASER ABLATION

Kazakova S., Stoimenov N., Kamenova J.

Pe3ome: ToBa npoyuBaHe € U3BBPILICHO 32 OILCHKA HA AbJDKMHATA HA (QHUCYpUTE Ciell JiazepHa
a0nanus ¢ pa3IMyHU HACTPOMKM Ha MOIIHOCTTA.

Abstract: This study was performed to assess the length of fissures after laser ablation with
different power settings.
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I'pyna noka3zareqau I' (HayuHa obsact 5)

I'l. M. Paneva, N. Stoimenov, Hardness Of Working Rolls For Cold Rolling Mill, 8th
International Conference, ICAT’19 Sarajevo, Bosnia and Herzegovina, August 26-30, E-ISBN:
978-605-68537-4-6, pp. 203-206 (2019)

HARDNESS OF WORKING ROLLS FOR COLD ROLLING MILL
M. Paneva, N. Stoimenov

Pe3tome: Tasu cTaTus pas3riiexia METOAUTE 3a TeCTBaHe Ha TBhpAocTTa. OOpbhIlNa ce BHUMaHUE
Ha metoaa Ha Pokyen. [loka3zanu ca cxeMaTH4HO UIIOCTPUPAHU TEXHOJIOTMYHU XapaKTEPUCTUKHU
MpU TIPOU3BOACTBOTO HA BAJIlyBaHM H3JENHS M 3arOTOBKH, KAKTO M BHUJOBE MAaIIMHU 3a
BaJIllyBaHe. 3a U3CJIECABAHETO € U3I0I3BaH ropeIoBalilyBaH MeTal ¢ aedenuHa 2 mm. Otuura ce
TBJDKAHATA TIPEAW W Ciiel BajiilyBaHe. HampaBeH € CpaBHHTENIGH aHalu3 Ha TBBPAOCTTA Ha
MPOU3BOUTENINTE HA HOCEmM U padoremm ponku. IIpenctaBeH € aHaniW3 Ha TBHPAOCTTA HA
paboTHA poJIKa CJIe]T OTICPAIIHS.

Abstract: This article examines hardness testing methods. Attention is paid to the Rockwell
method. Schematically illustrated technological features in the production of rolled products and
blanks as well as types of rolling machines are shown. Hot-Rolled metal thickness of 2 mm was
used for the study. The length before and after rolling is reported. A comparative analysis of the
stiffness of supporting and working rolls manufacturers has been made. An analysis of the hardness
of a working roll after an operation is presented.
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I'2. Stoimenov N., Paneva M., Penchev T., Types Of Materials Used For Lifters, XXVIII
International Scientific and Technical Conference, ADP - 2019., June 21-24th 2019, Sozopol,
Bulgaria., pp. 73-78, Publishing house of TU-Sofia ISSN — 2682-9584, Publisher Department
“Automation of Discrete Production Engineering®“ Mechanical Engineering Faculty, Technical
University - Sofia. (2019)

BUJAOBE MATEPHUAJIA 3A JIMOTEPU

CroumenoB H., [TaneBa M., [lenues T.

Pe3rome: B Hacrosmmara cratus ca pa3riieJaHd METO/IH 32 U3CJeIBaHe Ha TBHPAOCT. OObpHATO €
BHUMaHME Ha MeToabT Ha bpunen. Pazrinegan e ISO crangapTsT, npuiiarad npu u3MepBaHe Ha
TBBPAOCT. AHa.HI/I3I/IpaHI/I Ca BUAOBC MATCpUaliv, U3MOJ3BAHU ITPHU aBTOTCHHU, IMOJIy-aBTOI'CHHU U
TONKOBU MenHUIM. [IpenactaBeHn ca CTOMHOCTHTE Ha TBBPAOCT MO bpuHEN Ha Marepuanure.
Pa3rnez[aHI/1 Ca MPUIIOKCHUATA UM B PA3JIMYHUTC BUJOBC MCIIHUIIH.

Abstract: This article examines hardness testing methods. Attention is paid to Brinell's method.
The 1SO standard used for hardness measurement is considered. Types of materials used for
autogenous, semi-autogenous and ball mills are analyzed. The Brinell hardness values of the
materials are presented. Their applications are examined in the different types of mills.
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I'3. Karastoyanov D., Stoimenov N., Access of visually impaired people to cultural and
historical heritage using Braille visualization. INTERNATIONAL JOURNAL OF SYSTEMS
APPLICATIONS, ENGINEERING & DEVELOPMENT, 2nd International Conference on
Applied Mathematics And Computer Science (AMACS 2018), Rome, Italy May 26-28, Vol. 13,
NAUN-North Atlantic University Union, NAUN-North Atlantic University Union, 2019,
ISSN:2074-1308, pp.10-14 (2019)

ACCESS OF VISUALLY IMPAIRED PEOPLE TO CULTURAL AND HISTORICAL
HERITAGE USING BRAILLE VISUALIZATION

Karastoyanov D., Stoimenov N.

Pe3rome: CrarusTa npeacrtaBss HOBa TEXHOJIOTHS 3a TOCTBI HAa XOpa ChC 3PUTEIIHHU YBPEKIAHUS
no rpadguuna uaGopmarms upe3 bpaiinos aucmieil. B ¢cbBpeMEHHOTO CHhCTOSHUE Ca MOKA3aHH
Pa3INYHU CHILECTBYBAIA YCTPONCTBA, PEATM3UPAHU UJIEU U KOHIENTyalIHH Moaenu. Hakpatko e
olucaHa TexXHoJorusTa 3a rpaduueH bpaiinoB nucrmieili Ha oOcHOBaTa Ha JIMHEHHH
€JIEKTPOMArHUTHA MHKpO naurarenu. [lokasaH € mpeauiieH ONUT Ha €KWIA, BKIIOUYUTEITHO
TaKTHJIHU TUTOYKH, IPEJCTABSIIH To0NeHu OT ,,butkarta npu [laBus 1525, bpaemmre crhiku 3a
pa3BUTHE HA OMMCAaHATa MO-TOPe TEXHOJIOrus Ha bpaiiiioB gucrie ca pasrieianu.

Abstract: The paper presents a new technology for access of visually impaired people to graphical
information using Braille display. In the state of the art are shown different existing devices,
realized ideas and conceptual models. The technology for graphical Braille display on the base of
linear electromagnetic micro drives is shortly described. Previous experience of the team is shown,
including tactile tiles representing tapestries of “Pavia Battle 1525”. Future steps for development
of the described above Braille display technology are considered.
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I'4. Popov. B., Paneva M., Stoimenov N., Karastoyanov D., Ceramic Carbids, Properties and
Applications, XXVII International Scientific and Technical Conference, ADP - 2018., June 21-
24th 2018, Sozopol, Bulgaria., pp. 272-277, ISSN — 13 10 -3946 (2018)

KEPAMMYHHU KAPEU/IA, CBOMCTBA ¥ ITPUJIOKEHUE

b. Ilonos, M. Ilanesa, H. Croumenos, /1. KapactosiHoB

Pe3tome: B HacrosimaTa cratus ca pasriielaHd CUIUIMEB U OopeH kapouna. B Tabnuuen Bupg ca
MPEICTaBEHU CBOMCTBATA HA CHUIMIUEBHAT KapOua. OObpHATO € BHUMaHWE Ha MPUIOKEHUATA HA
CHJIMITUEBUAT KapOoua. TunuaauTe CBOCTBA Ha OOpPEeH KapOu/ ca MPeACTaBeHU B TaOJIMYCH BUI.
Pasrnenanu ca mpunoxeHusTa Ha OOpeH KapOuI.

Abstract: In the presented attention is paid to silicon and boron carbide. A table shows the
properties of silicon carbide. Attention is paid to applications of silicon carbide. The typical
properties of boron carbide are presented in tabular form. Boron carbide applications are examined.

I'5. Stoimenov N., Panev P., Karastoyanov D., Software for 3D Modeling, Simulation and
Optimization, XXVII International Scientific and Technical Conference, ADP - 2018., June 21-
24th 2018, Sozopol, Bulgaria., pp. 329-334, ISSN — 13 10 -3946 (2018)

IMPOI'PAMHMU IMPOAYKTHU 3A 3D MOJAEJIMPAHE,
CUMVYJIAIIUA 1 OIITUMU3ALIUA

H. Croumenos, I1. [1aues, /I. KapacTosiHoB

Pesrome: B Hacrosimmara cratusl ca pasrielaHd IPOrpaMHU NpoAyKTH 3a 3D mopnenupane,
cUMyJupaHe W onTuMmuzanus. ONMUcaHu ca HAKOW OT M3MoJi3BaHUTE 3D mporpaMHH MPOAYKTH.
OObpHaTO € BHMMAaHUE HAa MOJAbp)KaHUTE BXOAHU (hopmaTu Ha codryepure. IIpenocraBena e
HE00X0ANMOCTTa OT KOMILJIEKCHA MPHJIOKUMOCT IPU U3IOJI3BAHETO HA COPTYEPH 3a MHKEHEPHU
[EeJM U 32 LeJIUTe Ha Jau3aiiHa. Pa3scHeHa e HeoO0XOAMMOCTTa OT ONTHUMM3HMpAHE Ha HAKOH
JETAWIIN, ¢ LeJl MOIy4aBaHe Ha MO-TOYHH JAHHU OT CHUMYJIALUU IPU MEJIEIIH IPOLECH, KaKTO U
IIPU JIeTalllIi OT KYJITYPHO-UCTOPUUYECKO HACIEACTBO.

Abstract: The paper discusses 3D modelling, simulation and optimization software products.
Attention is paid to some of the most used 3D softwares. The supported input formats of the
softwares are investigated. A need for complex applicability in the use of software for engineering
purposes and for design purposes is presented. The need to optimize some details is clarified in
order to obtain more accurate data from simulations in grinding processes, as well as details of
cultural and historical heritage.
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I'6. Karastoyanov D, Stoimenov N, Gyoshev S., Advanced ICT For Innovations In Priority
Areas, 7™ International Conference on Advanced Technologies (ICAT'18), April 28-May 1,2018,
Antalya/ TURKEY, E-ISBN: 978-605-68537-1-5, pp. 986-991 (2018)

ADVANCED ICT FOR INNOVATIONS IN PRIORITY AREAS
Karastoyanov D, Stoimenov N, Gyoshev S.

Pe3tome: IlyOnumkammsita mpencTaBs pPa3BUTHETO Ha OBJITAPCKUTE TMPUOPUTETHH OOJIACTH.
Omnwucana e chlleCTBYBaIlaTa HayuyHa HHGpacTpykTypa. JlageHu ca HIKOu IpuMepH 3a pa3paboTKu
3a Xopa C yBpEKIaHUs, 3a U3MO0JI3BaHEe HA HOBU TEXHOJOTHMH U HAHO €JIEMEHTHU U 3a KYJITYpHO-
UCTOpUYECKO HacneacTBo. [ToBedeTo pa3pabOTKu ca 3alUTEHN ¢ OBJITapCKH MATCHTH, TaTCHTHH
3asBku 1 WIPO/PCT naTeHTHU 3asBKH.

Abstract: The paper presents the developments in Bulgarian priority areas. The existing
scientifically infrastructure is described. Some examples of developments for people with
disabilities, for using of new technologies and nano elements and for cultural-historical heritage
are given. Most of the developments are protected with Bulgarian patents, patent applications and
WIPO/PCT patent applications.

I'7. Mechkov E., Stoimenov N., Experimental Temperature Rise Investigation of an Oil-
Immersed Distribution Transformer, Proceedings of Technical University of Sofia, Volume 68,
Issue 1, 2018, IX™ Conference of Faculty of Electrical Engineering “EF 2017 September 11-14,
2017, Varna, Bulgaria, pp. 365-374, ISSN 1311-0829, Publishing House of TU Sofia (2018)

EKCIIEPUMEHTAJIHO U3CJIEJIBAHE ITPEI'PAABAHETO HA MACJIEH
PASIIPEJAEJIUTEJEH TPAHC®OPMATOP

Emun MeukoB, Hukoaait CToumMeHoB

Pe3rome: B Tasu cratusTa ca NpeACTaBEHU PE3YJNTAaTUTE OT EKCIEPUMEHTAIHO H3CJEBaHE
NpErpsBaHETO Ha MAacJeH paslpeAenuTeneH TpaHchopmarop ¢ oOsBeHa MomHocT 160kVA,
npoBeaeHo cwriacHo ctanaapt BJIC EN 60076-2:2011 (CunoBu tpanchopmartopu. Yact 2:
[IperpsiBane Ha TpaHchoOpMaTOpH, MOTONEHM B TEYHOCT.), Touka 7.3.2, M MOCPEACTBOM
TEpMOJIBOIIKM M MH(pauepBeHa Kamepa. V3BbpleHa € ImpoBepka Ha MEXaHMYHaTa SIKOCT Ha
XepMETUYHO 3aTBOPEHUs KazaH Ha TpaHchopmaropa. HampaBeH e aHanm3 Ha pe3yiTaTHUTE H
CpPaBHEHHME MEX1y IpPErpsBaHETO Ha HAMOTKHUTE B Hai-ropemara TOYKa, ONpPEENIEHO upe3
W3YHUCICHHE M TOBA, MOJYYEHO, Ype3 JAMPEKTHO H3MEpBaHE IO BpEeME Ha H3MUTBAHETO Ha
TpaHchopMaTopa Ha IperpsBaHe.

Abstract: In this paper the results from experimental temperature rise investigation of an oil-
immersed distribution transformer with rated power 160kVA, carried out according to standard
BJAC EN 60076-2:2011 (Power transformers — Part 2: Temperature rise for liquid-immersed
transformers), clause 7.3.2, and by means of thermocouple sensors and infrared camera, are
presented. Verification of transformers hermetically sealed tank mechanical strength is performed.
Analysis of the results and comparison between hot-spot windings temperature rise determined by
calculation and these obtained by direct measurement during the temperature rise test is made.
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I'8. Kazakova S., Stoimenov N., Kirov D., Karastoyanov D., Kamenova Y., Computer
Tomography Study of Enamel Samples Treated with Different Working Regimes of Er,Cr:YSGG
Laser., Problems of Engineering Cybernetics and Robotics, vol. 69, ,Prof. Marin Drinov*
Publishing House of Bulgarian Academy of Sciences, Sofia, ISSN 0204-9848, pp 76-83 (2017)

COMPUTER TOMOGRAPHY STUDY OF ENAMEL SAMPLES TREATED WITH
DIFFERENT WORKING REGIMES OF ER,CR:YSGG LASER

Kazakova S., Stoimenov N., Kirov D., Karastoyanov D., Kamenova Y.

Pe3rome: Kommrorspaara Tomorpadust (CT) e HepazpymuTeaeH METO, KOMTO OCUTYpsiBa BUCOKA
TOYHOCT TP M3CIICIBAHE HA BHTPEIIHN U BHHIIIHU TTApAMETPH Ha U3CIICABAHUTE OOCKTH.

enTta na uscnensanero ¢ upe3 3D CT na ce ompenenu ApJI0OYMHATA W IIMPUHATA HA MUKPO
KyXHHUTE B 3bOHATa MOBBPXHOCT HA eMaiiia, oOpa3yBaHU ype3 JiazepHa aliauus ¢ pa3iuyHH
PEKUMH.

Marepuan u meroau: EmaiinoBara nosbspxnoct Ha 40 300U pobu e oOpadorena ¢ Er, Cr: YSGG
naszep Biolase, Waterlase, MD, CAIL] B ciexuute yetupu pexuma: (A) 1 W, 30Hz, 10% Boxa,
15% BB3ayx; (B) 1,25 W, 10 Hz, 30% Boaa, 30% BB3ayx; (B) 1,5W, 20Hz, 30% Boxa, 60%
BB3ayX; (D) 2,5W, 20Hz, 20% Bona, 60% BB31YyX.

Pesynratu u muckycusi: CTaTUCTHUECKUAT aHAIM3 HA W3MEpEHaTa AbJ0OYMHA HA KYXHUHUTE B
eMaiiJioBaTa MOBBPXHOCT IMOKa3a XOMOTEHHOCT B ITbPBHUTE TPH TPYIH U CHIIECTBEHA pa3jivKa Ha
TpUTE TPYIHU ¢ YeTBbpTaTa. Korato nsmepBame mmpruHaTa Ha 00pa3yBaHUTE KYXUHH, B PE3yJITAT
Ha JIa3epHa abJalysl, CTATUCTUICCKHUAT aHAIIN3 Pa3KpHUBa PA3IMKH MEXKy YETHPUTE TPYIH 360,
JICKYBaHU C Pa3JINYHU PSIKUMH Ha abiarusi.

Abstract: The Computed Tomography (CT) is a non-destructive method that provides high
accuracy when examining internal and external parameters of the investigated objects.

The aim of the study is by 3D CT to determine the depth and width of micro cavities in the enamel
tooth surface, formed by laser ablation with different modes.

Material and Methods: The enamel surface of 40 dental samples was treated with the Er,Cr:YSGG
laser Biolase, Waterlase, MD, USA in the following four regimes: (A) 1 W, 30Hz, 10% water,
15% air; (B) 1.25W, 10 Hz, 30% water, 30% air; (C) 1,5W, 20Hz, 30% water, 60% air; (D) 2,5W,
20Hz, 20% water, 60% air.

Results and Discussion: The statistical analysis of the measured depth of the cavities in the enamel
surface revealed homogeneity in the first three groups and a significant difference of the three
groups with the fourth. When we measuring the width of the formed cavities, as a result of laser
ablation, the statistical analysis revealed differences between the four groups of teeth, treated with
different ablation regimes.
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I'9. Karastoyanov D., Stoimenov N., Gyoshev S., Assistive graphical interface presenting
cultural-historical heritage for low sighted and blind people. Problems of Engineering Cybernetics
and Robotics, vol. 69, ,,Prof. Marin Drinov* Publishing House of Bulgarian Academy of Sciences,
Sofia, ISSN 0204-9848, pp 101-107 (2017)

ASSISTIVE GRAPHICAL INTERFACE PRESENTING CULTURAL-HISTORICAL
HERITAGE FOR LOW SIGHTED AND BLIND PEOPLE

Karastoyanov D., Stoimenov N., Gyoshev S.

Pe3ome: 3a xopa C yBpeIeHO 3peHHE € TPYOHO Ja Mmoyiydar rpadudHa HHOOpMALHS OT
ChbBpeMeHHUTe KoMmmioTpu. CTartusta MpeacTaBs MOAXOA 3a TpaHCHOPMUpAHE HA JAHHU OT
KYJITYPHO-HCTOPHYECKOTO HACJIEJICTBO, TaKa Y€ XopaTa ¢ YBPEJICHO 3pEHUE WIIM HE3PSAIIUTE Ja TH
BIDKZAT U pa3dupar.

Abstract: It is difficult for a visually impaired person to get a graphical information from modern
computers. The article presents an approach for transforming data from the cultural and historical
heritage, so that the low sighted or blind people can see and understand them.

I'10. Popov B., Karastoyanov D., Stoimenov N., High-Temperature Technologies for
Producing of Materials and Alloys with Hardness and Wear Resistant Including Nano Elements.,
International Scientific Conference “Industry 4.0”, 13-16 December 2017, Borovets, Bulgaria, pp.
45-48, ISSN: 2535-0021 (Print), 2535-003X (Online), Publisher: Scientific Technical Union of
Mechanical Engineering Industry — 4.0

HIGH-TEMPERATURE TECHNOLOGIES FOR PRODUCING OF MATERIALS AND
ALLOYS WITH HARDNESS AND WEAR RESISTANT INCLUDING NANO
ELEMENTS

Popov B., Karastoyanov D., Stoimenov N.

Pesrome: Crarusita pasriexna XapakTEpUCTUKUTE Ha BHUCOKOTEMIIEpaTypHaTa TEXHOJOTHUS 3a
MIPOU3BOJCTBO HA TBBPAM M HU3HOCOYCTOMYMBM MaTe€pUald M CIUIaBU 3a HHCTPYMEHTAJIHO
obopynsane. [Ipeanarar ce ABe TEXHOJIOTUH C U3IIOJI3BAHE HA HAHO CJIIEMEHTH.

Abstract: The paper discusses the features of high temperature technology for the production of
hard and wear resistant materials and alloys for instrumental equipment. Two technologies are
proposed using nano elements.
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I'11. Kazakova S., Kamenova I., Klochkov L., Stoimenov N., Popov B., Sokolov B.,
Application of 3D Industrial Tomography In Dental Medicine., International Scientific Conference
“Industry 4.0”, 13-16 December 2017, Borovets, Bulgaria, pp. 187-190, ISSN: 2535-0021 (Print),
2535-003X (Online), Publisher: Scientific Technical Union of Mechanical Engineering Industry —
4.0 (2017)

APPLICATION OF 3D INDUSTRIAL TOMOGRAPHY IN DENTAL MEDICINE
Kazakova S., Kamenova I., Klochkov L., Stoimenov N., Popov B., Sokolov B.

Pe3tome: [IpencraBeHara cratus pasriexaa Bb3MOXKHOCTTa 3a HEPa3pyIIUTEIHO TECTBAHE,
W3Cle/IBAHE W aHAM3 Ha 3H0HM MPOOM Ype3 H3MOJ3BaHE Ha HHAYCTPUATHA KOMITIOTHPHA
ToMorpadus. 3a U3CIeABAHETO € M3I0I3BaHa HHAYCTPHAITHATa KOMITIOTbpHA ToMorpadust Nikon
XT H 225 3D, xosTO ocurypsiBa BUCOKa TOYHOCT Ha BBTPEIIHUTE M BBHIIHUTE [TapaMeTpH Ha
TecTBaHUTE TpoOu. bemie ycTaHOBEH TeCT C YETHUPHAECET 3BOHW MPOOH, IPEIABAPUTEITHO
tpetupanu ¢ Er: Cr / YSGG na3zep Biolase, Waterlase, MD, CAIll, B uetupu pexuma Ha padboTa.
[Tonydyenure pe3ynaTaTv ca aHadu3upaHU M oOChbAeHU. MMma pa3nuka B 4eTUpPUTE pexuma Ha
pabota Ha na3zepa.

Abstract: The presented paper examines the possibility of non-destructive testing, investigation
and analysis of dental samples by the usage of industrial computer tomography. For the study was
used the Nikon XT H 225 3D industrial computer tomography, which provides high accuracy of
the internal and external parameters of the samples tested. A test with forty dental samples, pre-
treated with Er: Cr / YSGG laser Biolase, Waterlase, MD, USA, in four modes of operation was
established. The obtained results are analyzed and discussed. There is a difference in the four
modes of operation of the laser.
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I'12. Stoimenov N., Investigation of iron ore material for milling in semi-autonomous ball mill
with standard lifter shape., XXV International Scientific and Technical Conference, ADP - 2017.,
June 22-25th 2017, Sozopol, Bulgaria., pp. 61-65, ISSN — 13 10 -3946 (2017)

INVESTIGATION OF IRON ORE MATERIAL FOR MILLING IN SEMI-
AUTONOMOUS BALL MILL WITH STANDARD LIFTER SHAPE

Stoimenov N.

Pe3iome: B Hacrosmara ctatus € 00bpHATO BHUMaHKE Ha TIOJTY-aBTOr€HHU MEJIHUIN 32 CMUJIaHE
Ha Marepuan. Pasrienman e codryepeH MpOAYKT M HEroB MOJIyJ, padoTell Mo MeToAa Ha
IUCcKpeTHHUTE eneMeHTH. [Iporeca Ha qBMKeHUE Ha Tena (OKeJsi3Ha pyJia) CbC CTaHJapTeH JudTep
€ MoJieNipaH U cuMyiiupal. HampaBeH e aHa/u3 Ha MOJIy4eHUTE JAHHU OT CUMYJIAIUsTA.

Abstract: In this paper attention is paid to mills with standard lifter shape are for grinding iron ore
material. Software product and its modules are described. Particle ore behavior in laboratory mill
is simulated. Analysis are made.

I'13. Stoimenov N., Sabotinkov N., Investigation of iron ore material behavior in semi-
autogenous grinding mill. Part I: Grinding with innovative lifter shape., Problems of Engineering
Cybernetics and Robotics, vol. 68, ,,Prof. Marin Drinov* Publishing House of Bulgarian Academy
of Sciences, 2017, Sofia, ISSN 0204-9848, pp 39-48 (2017)

INVESTIGATION OF IRON ORE MATERIAL BEHAVIOR IN SEMI-AUTOGENOUS
GRINDING MILL. PART I: GRINDING WITH INNOVATIVE LIFTER SHAPE

Stoimenov N., Sabotinkov N.

Pe3tome: B mpencraBenara cratus ce oOpblla BHUMaHUE Ha MOJIyaBTOTEHHUTE METHMIIH.
Pasrnenan e codpryep, paboTenn o MeToa Ha AUCKPETHU eleMeHTH. HampaBeHa e cumynanus,
u3non3Baiia mHoBaTHBHA (opma Ha nudrep. Karo usxomen marepuan 3a cumynanusta e
M3M0JI3BaHa Kelsg3Ha pyaa. Hanpasen e aHaiu3 Ha cUMyJaluusTa.

Abstract: In the presented paper attention is paid to semi-autogenous grinding mills. Great
attention is paid to software, working on discrete element method. A simulation using innovative
lifter shape is made. As a starting material for the simulation is used iron ore. Analysis of the
simulation is made.

Pestomera Hayunu myoaukaiuu | 1-p H. CtonmeHoB 18 ot 28



I'14. Stoimenov N., Sabotinkov N., Investigation of iron ore material behavior in semi-
autogenous grinding mill. Part Il: Comparative analysis of iron ore material in semi-autogenous
grinding mill with different lifters shape., Problems of Engineering Cybernetics and Robotics, vol.
68, ,,Prof. Marin Drinov* Publishing House of Bulgarian Academy of Sciences, 2017, Sofia, ISSN
0204-9848, pp 49-57 (2017)

INVESTIGATION OF IRON ORE MATERIAL BEHAVIOR IN SEMI-AUTOGENOUS
GRINDING MILL. PART II: COMPARATIVE ANALYSIS OF IRON ORE MATERIAL
IN SEMI-AUTOGENOUS GRINDING MILL WITH DIFFERENT LIFTERS SHAPE.

Stoimenov N., Sabotinkov N.

Pe3lome: B mpexncraBeHata cratus ce oOpbIla BHHUMaHHE HAa CHMYJIHPAHETO Ha JH(TEpH C
pasnmuuan hopmu (chepuuna u popma Ha cheprudeH TeTpaenbp). CUMynanusaTa € HalpaBeHa ChC
codtyep, padoTent mo Meroaa Ha AUCKpeTHHU eneMeHTH - EDEM codryep. 3a moBeaeHueTo Ha
YaCTHUIMTE Ce U3II0JI3Ba MaTepHall OT JKeJsI3Ha pyaa. HanpaseH e aHanu3 Ha pe3yaTaTuTe.

Abstract: In the presented paper attention is paid to simulation of lifter bodies with different
shapes (spherical and spherical-tetrahedron shape). The simulation is made with software working
on the discrete elements method - EDEM Software. For the behavior of the particles is used iron
ore material. Analysis of the results is made.

I'15. Stoimenov N., Innovative Relative wear of lifters, XIV International Scientific Congress
“Machines. Technologies. Materials. 20177, 15-18 March 2017, Borovets, Bulgaria, volume 1,
Section “Machines” pp. 25-28, ISSN: 2535-0021 (Print), 2535-003X (Online), Publisher:
Scientific Technical Union of Mechanical Engineering Industry — 4.0 (2017)

INNOVATIVE RELATIVE WEAR OF LIFTERS
Stoimenov N.

Pe3iome: B Hacrosmata cratus ca pasrienaHu Judrepu w HYXRAUTE oT TiX. OOBpHATO €
BHUMaHHE Ha PEIATUBHOTO M3HOCBaHe Ha Ju@Tep ¢ Meien Tena. llpomechT € cumynupan u
Mozenupan B codreyp, padoremr mo merona Ha guckperHurte enemeHTH (Discrete Element
Method). [Tomyuenure JaHHN OT CUMYJIALUATA Ca aHAIM3UPAHU U CPAaBHEHH ChC JaHHU OT Apyra
CUMYJIalUs ¢ ApyT TUI audrep.

Abstract: In the presented article are examined lifters and the needs of them. Attention is paid to
the relative wear of the lifters with grinding bodies. The process is modelled and simulated with
software using the Discrete Element Method. The obtained simulation data is analysed and
compared with data from another simulation with another type of lifter.
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I'16. CroumenoB H., Cr6otunkoB H., CokonoB b., U3cneaBane m3HOCOyCTOWYMBOCTTA Ha
muprepu ¢ EDEM Codryep., linternational Conference Robotics, Automation and
Mechatronics’16 RAM, Byaga, Bulgaria, October 3-4, 2016, ctp. 70-73, ISSN 1314-4634 (2016)

W3CJIEJABAHE U3HOCOYCTOMYUBOCTTA HA JIU®TEPU C EDEM CODTYEP

CroumenoB H., Crootunkos H., Coxonos b.

Pe3tome: B Hacrosimara pabora € aHanu3MpaH IMpolieca Ha CMHUJIAHE HAa TOMKOBU METHHIIM.
OObpHAaTO € BHUMAaHHE HAa KOMIIOHEHTHTE, OT KOUTO C€ CBCTOAT TONKOBHUTE MEIHUIIH.
Mopnenupana e menHuna ¢ HOB TUM JudTepu. CUMYIMpaHO € OTHOCUTETHOTO M3HOCBaHE Ha
HOBUSAT BUA mudTepu. [lomydyeHUTE TaHHU OT CUMYIAMKITA Ca aHATU3UPAHHU.

Abstract: In this paper, the process of grinding of ball mills is analysed. Attention is paid to the
components of the ball mills. A mill with a new type of lifters is modelled. The relative wear of
the new type of lifters is simulated. The obtained data of the simulation are analysed.

I'17. Stoimenov N., NEW TYPE OF INNOVATIVE LIFTERS, International Scientific
Congress “Machines. Technologies. Materials. 2016”, 14-17 September 2016, Varna, Bulgaria,
volume 1, Section “Technologies” pp. 32-34, ISSN: 1310-3946

NEW TYPE OF INNOVATIVE LIFTERS
Stoimenov N.

Pe3tome: B Ta3u cratus e mpoydeHa HoBa ¢opMa Ha JIU(TEpU 3a CMUJIAHE B MOJIYaBTOT€HHU
(SAG) u aBroreHHu MenHuiM. Jluprepure ca MPOEKTHpPaHW 3a MOBIUTAHE, PA3JEIsIHE Ha
MenemmuTe Tena (mpu MenHuna SAG) u MaTepual 3a CMUJIaHE 0 HEOOXO0IMMaTa BUCOUYMHA HA
pa3apoOsiBaHe ¥ CMHJIAaHE HA MaTepHualia, 3a Jia ¢ MOCTUTHE HeOOXOUMUS pa3Mep Ha U3XOIHUTE
gactuud. OCHOBHATA IIeJ1 Ha TE€3M MEJHUIU € CMUJIAHETO U pa3[poOsiBaHETO HAa MaTepUajuTe.
Jludrepure ca Hali-U3MOI3BAaHU B MUHHATa MHAYCTpPHU. 3aTOBa ce 0OpbIlla BHUMAHUE HA aHAIHM3a
Ha pa3IuYHUTE PEKUMHU Ha paboTa Ha METHUITUTE C HOBa (popMa Ha U TEPH.

Abstract: In this article the new shape of lifters for Semi-Autogenous Grinding (SAG) and
autogenous mills has been investigated. Lifters are designed for lifting, separating the grinding
bodies (at SAG mill) and the grinding material to the required height of separation, crushing and
grinding of the material in order to achieve the required output particle size. The main purpose of
these mills is material grinding and crushing. Lifters are most used in the mining industry. Hence,
attention is paid to analysis of different working regimes of mills with new lifter shape.
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I'18. PoiineB M., I'eopruea B., CtoumenoB H., Kmoukos JI., [TaneB Il., Pa3spaGorBane Ha
aBTOMaTHUYHA JIMHUS 32 OMaKOBaHE ¢ eMHOKpaTHA omakoBka, XXV MHTK ,,AJIIT — 2016 23-26
FOHu, Cozonodn, ctp.232-239, ISSN-1310-3946. (2016)

PASPABOTBAHE HA ABTOMATHUYHA JIMHUSA 3A OITAKOBAHE C
EJHOKPATHA OITAKOBKA

PoiineB M., I'eopruesa B., CroumenoB H., Knouxos JI., [Tanes I1.,

Pe3tome: B Hacrosiiara cratus e pasrienaHa He0OOXOIMMOCTTa OT OMaKoBaHE, (PYHKIIMHUTE HA
onakoBkuTe. OObpHATO € BHUMaHNE Ha MApKETUHIOBUTE U3UCKBaHU 3a ONaKOBKU. Pa3rienana e
aBTOMAaTH3aIMOHHATa APYKETIOOHOCT Ha JeTaiim 3a omakoBaHe. M3moi3BaHa € METONHMKA,
0a3upaHa Ha [MOEJIEMEHTHUS aHAJIN3 32 KOHCTPYKLMSTA Ha u3aenueTo. Pasrinenana e crpykrypHara
KOMITOHOBKA Ha MalllMHaTa 3a onakoBaHe. ChCTaBeHA € LUKJIOrpaMa Ha Mpolieca.

Abstract: This article was investigated the necessary of packing, function of packaging. Attention
is paid to the marketing requirements for packaging. Automation is paid to “automatization
friendliness” of parts for packaging. It was used a elementh based methodology for analysis of the
product design. Also was examined structural assembly machine for packaging. Cyclogram of
theprocess was made.

I'19. Balabozov I., Hinov K., Stoimenov N., Gyoshev S., Karastoyanov D., Study of the motion
of a Braille screen actuator using high speed camera, Proceedings of Technical Unicersity of Sofia,
Volume 66, Issue 1, 2016, VII™ Conference of Faculty of Electrical Engineering “EF 2015”
September 19-21, 2015, Sozopol, Bulgaria, pp. 541-547, ISSN 1311-0829, Publishing House of
Technical University of Sofia (2015)

STUDY OF THE MOTION OF A BRAILLE SCREEN ACTUATOR
USING HIGH SPEED CAMERA

Balabozov 1., Hinov K., Stoimenov N., Gyoshev S., Karastoyanov D.

Pe3tome: [IpoBeeHOTO eKCIEpUMEHTAIIHO U3CTIEIBaHE C BUCOKOCKOPOCTHA KaMepa uMa 3a 11el J1a
OTIpeIeNT! CKOPOCTTA HA MOJBUKHATA YaCT HA MPOTOTUIIN HAa HOBOPA3paOOTEH €IeKTPOMAarHUTEH
Moy 3a bpaiinoB ekpaH. [losydeHure pe3ynraTu OT TOBA M3CIEIBAaHE CE€ M3MOJI3BAT 3a J1a CE
HampaBu CpaBHEHHE (BepU(UKAIM) C pe3yATaTH MOJYYEHH OT KOMIIOTHPHO MOJEIHMpaHe Ha
JUHAMHYHUTE XapaKTePUCTHKU MO METOAA C KpallHU €JIEMEHTH M C Pe3yNTaTH MOJIyYeHU OT
MPEAXOJIEH EKCIIEPUMEHT MIPOBE/ICH C MOMOIITA HA aKCEIEPOMETBP.
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Abstract: The experimental study with high speed camera aims to determine the speed of movable
part of new developed prototypes of electromagnetic module for Braille screen. The results
obtained from the experiment are used to compare with results, received from computer modeling
and results from an earlier experiment with accelerometer.

I'20. Penchev T., Altaparmakov I., Stoimenov N., Controlled Impact: Experimental Results in
plastic deformation., XXVIII International Scientific Conference of the Faculty of Industrial
Technology of TU-Sofia — FIT 2015, Sozopol, Bulgaria, 11-13 September 2015, pp. 151-156,
ISBN: 978-619-167-178-6

YIIPABJIAEM YJAP: EKCIEPUMEHTAJIHU PE3YJITATH
ITPHU IVTACTUYHA JE®OPMALIUA

Tonop Ilenues, UBan Antanbpmakos, Hukosaii CtoumeHon

Pe3iome: [IpencraBeHn ca eKCIEPUMEHTAIHM PE3YNITAaTH 3a IIACTHUYHA Ae(opMaliis Ha OJIOBHU
oOpasiu, MoJydeHH! MPU U3MOJI3BaHEe Ha JIBAa BUA JIAOOPATOPHHU YYKOBE, paOOTEIIH C YIIpaBisieM
ynap. [Ipu nedopmupane ¢ ynpasisgeM yaap € NOCTUTHATa MO-TOJIIMA CTETEH Ba AedopMalius ¢
7,5 —-7,8% nipu obpatHO n3THYaHe U ¢ 9,3% MpH cIijieckBaHe, B CpaBHEHHE ¢ OOMKHOBEH yap. 3a
NoJiyyaBaHe Ha KauyeCTBEHA M3KOBKA THII ,,[IMJIMHIPUYHO 360HO KOJIenI0* ca HeoOxoaumu 9 ynapa
C ympasiisieM yaap U 12 0OMKHOBEHH yzapa.

Abstract: In this paper experimental results for plastic deformation of lead samples obtained using
two types of laboratory hammers, operating with controlled impact are presented. In deformation
by controlled impact is achieved greater deformation by 7,5% — 7,8% in reverse extrusion and by
9,3% in upsetting compared to ordinary impact. To obtain a quality forging a “spur gear” 9 blows
are needed by controlled impact and 12 blows are needed by ordinary impact.
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I'21. Jakimovska K., Vasilev V., Stoimenov N., Gyoshev S., Karastoyanov D., Train control
system for railway vehicles running at operational speed, Journal of Achievements in Materials
and Manufacturing Engineering (AMME'2015), Vol 69, Issue 2, April 2015, Zakopane (Poland),
ISBN: 978-83-63553-39-5, pp. 86-92 (2015)

TRAIN CONTROL SYSTEM FOR RAILWAY VEHICLES RUNNING AT
OPERATIONAL SPEED

Jakimovska K., Vasilev V., Stoimenov N., Gyoshev S., Karastoyanov D.

Pesrome: [IpucvenunsaBanero Ha beirapus kbM TpaHcIOpTHaTa cucreMa B EBpomneiickus cbo3,
KaKTO U CTPAaTErn4ecKoTO reorpa)cko MECTONOJIOKEHNE Ha CTpaHaTa MpeAroiara BUCOKO HUBO
Ha EKCIUIOATAallMOHHA HAJCKIHOCT B JKEJIE30IbTHUS CEKTOp. Ta3u craTHs ChIbpkKa MOAPOOHO
[IPOyYBaHE, HACOYEHO KbM M3CIICABAHE Ha NPEAMMCTBATA U HEAOCTATBHIMTE HAa KOHTPOJIHUTE
TOYKM, NpUJaraHd OT BOJELIM KEJIE30I'bTHU aJMHUHUCTpalMM. PasriegaHu ca OCHOBHUTE
npuHIMnu Ha mirpaxaadneto Ha Checkpoint Systems u ce ompenens menTa Ha ChOTBETHATa
pErHOHAJIHA CHCTEMa 3a KOHTPOJ Ha TEXHMYECKOTO CHCTOSIHME Ha BIIAKOBETE B JABM)KCHUE B
bearapus. Ananu3upaHu ca Bb3MOXKHOCTUTE 3a MPUJIaraHe Ha pa3iIMyHU BUA0BE CEH30pH C LieN
MOCTUTaHE Ha HEOOXOAMMH M JIOCTaThUHHU XapaKTEPUCTUKU 3a HAJNEXKIHO H3IBIHEHUE IPH
CpPaBHHTEIHO HHUCKA 1ieHa. [IpeasiokeH € Mozieln 3a CpaBHEHHME HA CTOMHOCTUTE HA Hal-BayKHUTE
napamerpu. Crucremara 3a pa3lo3HaBaHE CE OCHOBABA HA MHTEJIUT€HTHH ONITUYHH CEH30pHU, KOUTO
paloTAT upe3 KaMepH, MOHTUPAHHU Ha ONPEe/ie/IeHa BUCOYMHA, KOSITO CKaHUpa Oposi Ha BarOHUTE U
ciex mocienBamia codpryepHa oOpaboTka Ha M300paskeHUs TM CpaBHABA C yHuciaTa OoT Oa3ara
JAHHU.

Abstract: Bulgaria's accession to the transport system in European Union as well as the strategic
geographic location of the country suggests a high level of operational reliability in the rail sector.
This paper contains a detailed study aimed to investigate the advantages and disadvantages of the
Checkpoint Systems implemented by leading railway administrations. The basic principles of the
construction of Checkpoint Systems are examined and the purpose of corresponding regional
system for control of the train technical state in motion in Bulgaria is defined. The possibilities for
the application of different types of sensors in order to achieve necessary and sufficient features
for reliable implementation at a relatively low price were analysed. A model for values comparison
of the most important parameters is proposed. The Recognition System is based on intelligent
optical sensors that operate through cameras mounted on certain height which scans the numbers
of wagons and after subsequent software image processing it compares them to the numbers from
database.
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I'22. Ruzic J., Jakimovska K., Stoimenov N., Gyoshev S., Karastoyanov D., Influence of
mechanical alloying time on particle size of copper matrix composite, Journal of Achievements in
Materials and Manufacturing Engineering (AMME'2015), Vol 68, Issue 2, February 2015,
Zakopane (Poland), ISBN: 978-83-63553-39-5, pp. 53-58 (2015)

INFLUENCE OF MECHANICAL ALLOYING TIME ON PARTICLE SIZE OF
COPPER MATRIX COMPOSITE

Ruzic J., Jakimovska K., Stoimenov N., Gyoshev S., Karastoyanov D.

Pe3rome: IlenTa Ha TOBa u3cenBane OeIle /1a ce OMpeAev BIUSHUETO Ha BPEMETO 32 MEXaHHYHO
JerupaHe BbpXY pa3Mepa Ha 4acTULUTE Ha MEJHU MaTPUYHU KOMIO3UTH. PasnpeneneHueTo Ha
pa3Mepa Ha YaCTHIINTE € MHOTO Ba)XCH MapaMEeThp B MHOTO H3CIEIOBATEICKH O0JAacTH KaTo
MpaxoBa METaJyprus, U3YUCIUTEIHO MOJEINpPaHe Ha OCHOBATa Ha YaCTUIU, YChbBBPIIECHCTBAHU
HAaHOKOMITO3UTHU MaTepuanu u ap. CienoBaTeIHO MTO3HABAHETO Ha BPb3KaTa MEXK/y pa3zMepa Ha
YaCTULIUTE U MpUilaraHaTa TEXHUKA € OT ChUIECTBEHO 3HAUYEHUE 3a MHOTO MPOYYBaHUs, 0COOEHO
3a moA0Op Ha APYrd MPOU3BOJACTBEHH Mporeaypu. M3xoxaure npaxose (94,78 wt.% Men, 4,1
wt.% Lupkonuii u 1,12 wt.% bop) ce nerupar mexannuno (MJI) 3a 1, 10 u 20 yaca. CtpykTypHata
XapaKTepUCTHKA Ha MeAHH U MA mpaxoBe ce U3BBPIIBA Ype3 PEHTTEHOBA MpaxoBa AUQpPaKIHs
(XRPD) u mopdonorusita Ha MJI mpaxoBeTe ce h3ciieIBaT C MOMOIITA Ha CKaHUPaIlla eJICKTPOHHA
mukpockorus (SEM). Pasnpenenenuero Ha pazMepa Ha 4acTUIIMTE KaTo (YHKIUS OT BPEMETO Ha
CMIJIaHE Ce OMpeneNs OT jla3epeH HaHo rpanynomep. llomyueHuTe pesynraTu mokas3BaT, 4ye C
yBeJIMYaBaHE HA BPEMETO HA CMHJIaHE pa3MepbhT HA YaCTUIUTE HamalsBa M Mopdoyorusra ce
npoMeHs. CpIlo Taka Oellle MOCTUTHATa WIACHTU(UKAIMS Ha HaHOYACTUIUTE. AHAIU3bT HA
paslpeneneHeTo Ha pa3Mepa Ha YacTUIUTE IMOCOYBa, 4e ciiel | Jac MEeXaHWYHO JIerHpaHe
IMaMeThpbT Ha 4YacTUIUTe HamansBa a0 10 daca, cien KOeTo 3amoyBa Ja CE yBEIUYaBa.
WnentudunupaHero Ha BpPB3KUTE MEXAY MOPQOIOTHATa/pa3npeneseHneTo Ha pa3Mepa Ha
YacTULIUTE U BPEMETO Ha CMUJIAHE € OT TOJsIMO 3HayeHHe NpHU MpaxooOpazHaTa TEXHUKA U
W3UYUCITUTETTHUTE MOJCIH.

Abstract: The aim of this study was to determine the influence of mechanical alloying time on
particle size of copper matrix composites. Particle size distribution is very important parameter in
many research areas such as powder metallurgy, particle-based computational modelling,
advanced nanocomposite materials, etc. Hence, knowledge of relations between particle size and
applied technique is essential for many studies, especially for selection of further manufacturing
procedures. Starting powders (94.78 wt.% copper, 4.1 wt.% zirconium and 1.12 wt.% boron) were
mechanically alloyed (MA) for 1, 10 and 20 hours. The structural characterization of copper and
MA powders were performed by X-ray powder diffraction (XRPD) and morphology of MA
powders were examined by using scanning electron microscopy (SEM). Particle size distribution
as a function of milling time was determine by advanced laser nanoparticle sizer. Obtained results
show that with increasing milling time the particle size is decreasing and morphology is changing.
Also, identification of nanoparticles was achieved. Analysis of particle size distribution point out
that after 1 hour of mechanical alloying the particle diameter is decreasing until 10 hours after
which it starts to increase. ldentification of correlations between particle morphology/size
distribution and milling time is of great importance in powder-based techniques and computational
models.
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I'23. Dimitar Karastoyanov, D. Ivanova, N. Stoimenov, Technology for production of high-
temperature materials and alloys including nano elements, Recent Advances in Systems,19th
International Conference on Systems (part of CSCC15), Zakynthos Island, Greece, July 16-20,
2015, pp. 177-181, ISSN: 1790-5117, ISBN: 978-1-61804-321-4 (2015)

TECHNOLOGY FOR PRODUCTION OF HIGH-TEMPERATURE MATERIALS AND
ALLOYS INCLUDING NANO ELEMENTS

Dimitar Karastoyanov, D. lvanova, N. Stoimenov

Pestome: Taszu pabora oO6chHkaa METOAM U CPEJICTBA 3a MOTydYaBaHE HA MaTEpUAIN U CIUIABHU C
NOJ00peHN TEXHOJOTMYHU CBOMCTBA, KAaTO TBBPAOCT W YCTOHYMBOCT HAa H3HOCBAHE dYpe3
TepMu4yHa 00paboTka M J00aBSHE HAa MHKPO- M HAHO-YACTUIM B HArpeBaTEeIHUTE CMECH.
[IpencTaBenu ca HAKOM MPUMEPH 32 BUCOKOTEMITEpaTypHa 00paboTKa 1 ca ONMCaHHU HIKOH BHJOBE
MUKpPO ¥ HaHo4acTui|. [Ipesara ce mporec 3a pUroTBsSHE Ha MaTePUAIH U CIJIABH MTPH BUCOKH
temrepatypu - 10 2300 °C, ¢ noGaBssHe Ha MUKPO U HaHouyacTuly. [IpeacraBenu ca cpeacTsa 3a
KOHTPOJI M ONITUMU3AIIHS Ha TIPOLIECUTE.

Abstract: This work discusses methods and means of obtaining materials and alloys with
improved technological properties, such as hardness and wear resistance by heat treatment and
addition of micro- and nano-particles in the heating mixtures. Some examples of high temperature
processing are presented and some types of micro and nanoparticles are described. A process for
the preparation of materials and alloys at high temperatures - up to 2300 °C, with the addition of
micro and nano particles, is proposed. Presented are means of control and process optimization.
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I'24. CroumenoB H., ['vomes C., [Tanes II., Knoukos JI., ABTOMaTu3upane Ha OMaKOBbYHUTE
npoliecH u oneparuu Ha kpak ,,KbPU“ — gacr 1., International Conference Robotics, Automation
and Mechatronics’13 RAM 2013, Bankya, Bulgaria, October 08-10, 2013., ctp. 106-109, ISSN
1314-4634 (2013)

ABTOMATU3UPAHE HA OITAKOBBYHMUTE ITPOLECH U OIIEPAIIMN HA KPAK
»KbPHU“ -YACT 1

CroumenoB H., I'vomes C., ITanes I1., Kimoukos JI.

Pe3rome: B rocneiHUTE TOAMHN THPCEHETO HA MPOYKTH MTOCTOSIHHO HAPACTBa, C KOSTO HApacTBaT
M3HCKBAaHUATA KbM OMAKOBKUTE U CAMOTO OTAKOBaHe Kato npoiiec. OnaKkoBKUTE TPsiOBa 1a ObIaT
eBTHHH W HAJCKIHU W Ja MOTaT Jia OCHTYPST IIEJIOCTTa Ha OMAaKOBaHOTO HM3ICIHUE, TOBA MOXKE
JICCHO a 6’[:,[[6 IIOCTUT'HATO C aBTOMATHU3allud Ha OITIaKOBAHETO.

Abstract: In recent years, the demand for products has been steadily increasing, with increasing
demands on packaging and packaging itself as a process. The packaging must be cheap and reliable
and be able to ensure the integrity of the packaged article, this can easily be achieved with
automation of packaging.

I'25. CroumenoB H., ['vomes C., [1anes II., Knoukos JI., ABTOMaru3upane Ha OMaKOBbYHUTE
mpoliecH U oneparnuu Ha kpak ,,KbPU“ — gact 2., International Conference Robotics, Automation
and Mechatronics’13 RAM 2013, Bankya, Bulgaria, October 08-10, 2013., ctp. 110-115, ISSN
1314-4634 (2013)

ABTOMATHU3UPAHE HA OITAKOBBYHMUTE ITPOLECH U OIIEPAIIMN HA KPAK
»KbPHU*“ —YACT 2.

CroumenoB H., I'vomes C., ITanes I1., Kimoukos JI.

Pe3tome: B Hactosimata pa3paboTka ca HampaBeHW MAapKETHHTOBH MPOYYBAHUS OTHOCHO
HapacTBallOTO ThPCEHE Ha Kpak ,,kbpHu*. [locoueHa e »kemaHara yacoBa mpou3BoauTeHOCT. Ha
Ta3u 0a3za ca pasrielaHd TeopeTUYHaTa U JeHCTBUTENIHA MPOU3BOAUTETHOCT. Pa3spaborenu ca u
ca aHAIM3UPAHU MPEIJIOKEHUTE CTPYKTYPHO-KOMIOHOBBYHHM BapHaHTH 3a aBTOMAaTU3UpPaHE Ha
OIAKOBBYHUTE MPOIIECH U OIIEpAIMK Ha KPaK ,,KbPH', CIIe]] KOETO € HalpaBeH U300p Ha BapUaHT.

Abstract: Market research on increasing demand for curry foot has been done in this paper.
Desired hourly performance is indicated. On this basis, theoretical and actual productivity are
examined. The proposed structural and layout options for the automation of the packaging
processes and operations of the curry leg have been developed and analyzed, and then a choice for
variant has been made.
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I'26. CtoumenoB H., AHanu3 u cucreMaTH3anys Ha IOMOIIHU rpadUIHH CPEICTBA 33 HE3PSIIU
notpedurtenu., XXII MHTK ABromaruzaiius Ha TUCKPETHOTO Mpou3BoacTBo ,,AJ[IT—2013” 01-
03 FOHuu, Cozomon 2013r., ctp. 440-447, ISSN — 13 10 -3946. (2013)

AHAJIN3 1 CUCTEMATHU3ALUA HA IIOMOIIHU 'PAOUYHU CPE/ICTBA 3A
HE3PAIIU ITIOTPEBUTEJIN.

Croumenos H.

Pe3ome: B mnHacrosimata cratus € oOBbpHATO BHHMMAaHHE Ha HE3PANIMTE NOTPEOUTENH Ha
KOMITIOTPH, HJIeSITa U Bb3HUKBaHETO Ha bpaiinoBara az0yka. ChIIo Taka ca pas3riielaHd HY>KHUTE
rpadMuHU CPEICTBA, KOUTO J1a CIIOMOTHAT 32 MHTETPUPAHETO Ha HE3PALIUTE MOTPEOUTENH U J1a
yIIECHAT TeXHUs XKUBOT. [loka3aHM ca KOHLIENTyaJlHW MOJENU 33 TaKTHUJIHU €KpaHh, MOOUITHU
TCHC(bOHH 1 HaBUT'allMOHHAa CUCTEMA.

Abstract: In this paperattention is paid toblindcomputer users, the idea and the need ofBraille.
Alsoare consideredthe necessarygraphical tools, thathelps for theintegration ofblind
usersandfacilitate theirlife.Conceptual models, tactile screens, mobile phones and navigation
system are shown.

I'27. CroumenoB H., Ilanes I1., I'vomes C., KnoukoB JI., ABTomaTu3upane Ha MOHTaXKHUTE
omnepanuu MpU MPOU3BOACTBOTO Ha moaMarpadyHu paMmku., XXI MHTK, Aromaruzauus Ha
JTUCKPETHOTO MPou3BoCTBO ,,AJIIT — 20127, 20-23 FOuu, Cozomon 2012r., ctp. 320-329, ISSN —
1310 -3946 (2012)

ABTOMATHU3UPAHE HA MOHTAKHUTE OIIEPAIIVU ITPU ITPOU3BOACTBOTO
HA ITOAMATPAYHHU PAMKH.

CroumenoB H., I1anes I1., I'vomes C., Knouxos JI.

Pe3tome: B Hacrosmara crtatus ca pasriielaHd Bb3MOXHOCTUTE 3a aBTOMAaTU3HMpaHe Ha
MOHTQXXHUTE OIEpalid MpH MPOU3BOJCTBOTO HA IMOAMATpauHU pamku. Pasrinenanu ca:
M3HUCKBaHUATA U (PYHKIMOHAIHOTO UM MpeHa3HAuYeHUE, KAKTO U BUJIOBETE MMOAMATPAYHU PAMKH.
OO0BpHATO € BHUMaHKE Ha MEIUIIMHCKUTE U3UCKBAHUS OT €JJHA CTPaHa KbM IMOJMATpaYHATa paMKa
U OT JIpyra KbM MaTpaka, OCUTYpsIBaIlli KyJITypaTa Ha CIIaHEeTO Ha Jiexalus 4yoBeka. Ha ta3u 6aza
€ aHalu3WpaHa ,,aBTOMATU3ANUOHHO-APYKETIOOHOCTTa” M MOHTaXHO MPHUTOJHOCTTa HAa
CriaoOsiBaHUTE JeTanu. AHalIM3MpaHW ca MPOU3BOJUTENIHOCTTa U  HAJASKIHOCTTa Ha
aBTOMATUYHATA JTUHUS 32 MOHTaX HA MOJIMAaTPauyHU PaMKH, C eI TO100psiBaHe Ha KAYeCTBEHOTO
UM TIPOU3BOJICTBO.
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Abstract: The present article reviewed the possibilities for automation of assembly operations in
the mattress frames. Discussed are: requirements and their functional purpose and types of mattress
frames. Attention is paid to medical requirements from one side to the mattress frame and mattress
to the other, providing a culture of human sleep. On this base is analyzed "automation-friendliness™
and mounting the suitability of the assembled parts. Analyzed the performance and reliability of
the automatic assembly line of mattress frames in order to improve the quality of the production.

I'pynaT.
IToxa3zaren 9.
IIy6ankyBaHa rjiaBa 0T KHUTa WIH KOJEKTHBHA MOHOTpadus

I'28. Cantoni V., Karastoyanov D., Mosconi M., Setti A., CVML and SMART LAB at the
Exhibition (Pavia. The Battle. The Future — 1525-2015 Nothing was the same again)., Monography
in English and Italian, Co-author in Chapter 4: V. Cantoni, S. Gyoshev, D. Karastoyanov, M.
Marconi, D. Marino, M. Pini, N. Stoimenov: 3D MODELING, RENDERING and PRINTING

3D MODELING, RENDERING and PRINTING
V. Cantoni, S. Gyoshev, D. Karastoyanov, M. Marconi, D. Marino, M. Pini, N. Stoimenov

Pe3ome: Xopara ¢ yBpeleHO 3peHHE WJIM HE3pAIIUTE HE MOrar Jla C€ HaciaasT Ha BCUYKHU
CBHKpOBHII[A, KOUTO KYJITYPHOTO HacJIeICTBO mpeaiara. Ho Bedye ca HaIM4YHU HOBHU TE€XHOJIOTHH,
KOUTO MOTaT Ja HAMpaBsT U3KYCTBOTO TOCTHITHO 32 BCUUKHU. 3D meuarsbT € 10CTHIIHO, MPAKTUYHO
1 eeKTUBHO pelIeHHe MPU Ch3/1aBaHe Ha PENPOAYKIIMH Ha IPOU3BEICHUS HA U3KYCTBOTO, KOUTO
OOMKHOBEHO HE Ca WJIM TIOHE HE BUHATH Ca JIECHO JTOCTHITHU, YIPABISIEMHU WIH JOCTHITHU.

Abstract: Partially sighted or blind people cannot enjoy all the treasures that cultural heritage
offers. However, new technologies are now available which can make art accessible to everybody.
3D printing is an affordable, practical and effective solution when creating reproductions of works
of art that are not usually, or at least not always, easily available, manageable or accessible.
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