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1. OO0ma xapakTepucTHKA HA KAHIUWAATA CIIOpe/ NPeICTABEHNTe MaTepHAIU

KaamunatsT B 00siBeHHST KOHKYpC, Il.acucTeHT A-p Hukomaii Credanos IleTkoB, e npumobun oOpazoBaTerHo-
KBaJu(UKaMOHHA cTeneH ,,MarucTep™ B TY — Codwus, unuan [lnosnus npes 2001 r. mo cnenanHocT ,,ABTOMaTHKA U
cucremoTexnuka®“. Crien 3aBbpiiBaHe Ha JokTopcka nporpama (2003-2007r.) B TY — Codus, ¢umman [InoBaus npes
2009 r. ycnenHo 3ammuTaBa JUCepTaIliOHeH TPy Ha TemMa: ‘“ABTOMaTHHYHA HACTPOWKA HA PETYIATOPUH JUATHOCTHKU
U My € IPUCHIIeHa Hay4yHO-00pa3oBaTesiHaTa CTeIeH ,,JOKTOP™ 10 Hay4yHaTa CIIEHUaIHOCT ,,EneMenTu u ycTpoiicTBa Ha
aBTOMaTHKaTa M W3YHMCIMTENHATa TeXHUKA . PaboTun e kato xoHopyBaH acucteHT B TY - Codust, unman [Inosaus,
KaTO WHXEHEpP M0 aBTOMaTh3auus, Karo HaydeH cbTpynHHK II cT. u riaBeH acucteHT B LUJIII® — I[InoBmus, BAH.
Crnenmanusupai € B HIKOJIKO MEKXAYHAPOIHHN Hay4YHO-U3CIIeAaBaTesICKu HHCTUTYnru B Yexus, IlIBeiinapus u ABcTpus.

2. HayyHu ¥ HAYYHO-NPHJIOKHM AKTHBHHA KAHAWAATA YYaCTBAIld B KOHKypca

I'n.acucrent a-p H.IleTkoB yuacTBa B KOHKypca ¢ 27 Hay4HU MyOIMKanuy, 15 oT KOUTO ca MyOJIMKYBaHH B HAY4YH
ciucanust U 2 — B COopHMLM OT HaydHH KoH(pepeHuuu. llyOnukanmuTe oTpas3siBaT pe3yiTaTHUTE OT IpOBEAEHATa
HAYYHO-M3CIIeJ0BaTeNIcKa AeHHOCT B 00nacTTa Ha ()M3MKaTa Ha KOHIEH3UpaHata MaTepus. B paznena ,,xaOuiauranoHeH
Tpya™ (mokazaren B) ca BkIoueHH 7 OT NpeACTaBEHHUTE B KOHKypca MyOnuKaiuu B pedepupaHdn MEXIyHapOTHH
W3JaHKs C UMIAKT (JAKTOP U UMIIAKT PAHT, KaTO BCUUKH ca myonukauuu ¢ [F u npuHamiexar KbM CIeIHUTE KaTeropuH,
coriacHo IIpaBunanka 3a npuinarane Ha 3PAC Pb: Q2 — 2 mybnukarmun, Q3 — 4 mybnukanun u Q4 — 1 myOnukarus,
KaTo cymara OT TOYKUTE IO TO3M Mmokasaren ¢ 112. M3pbH xaOmimuranuonuus Tpya (mokasaten 1) ca npeacrasenu 20
MyOJIMKaIUK, KOUTO ca B pepeprpann MeXAyHAPOIHH U3AaHUs ¢ UMIAKT dakTop (6 myonukanmu c IF ul4 nyonmkanum
¢ SJR) B kareropuu, kakto ciensa: Q2 — 2 mybmukamuu u Q3 — 4 myOmukanuu u Q4 - 1 myOnukamnus. /[Be oT
nyomukanuute (I'7-6 u ['7-7) ca npencTaBeHn Ha MEXIyHapOJHU KOH(MepeHIMH U ca oTrnedataHn B COOpHHUIMTE Ha
koHpepennute. OOmusAT Opoit Touku mo mokazaren I e 245.

OCHOBHHTE NPUHOCH OT HAY4HO-W3CJIEJOBaTeNCKaTa ACHHOCT Ha KaHIWAATa, MPEACTaBEHH B IyOJMKALMUTE, ca
Chbp3aHH C pa3paboTBaHe Ha TexHOJOrus 3a orinaraHe Ha MOokpuTHs oT TiCN u CrCN BbpXy pa3indHHU MOAJIOKKH,
HaHEeCEeHW upe3 KaTOJHO-IbroBO OTiaraHe oT mapoBa ¢asza. [lokazaHo e, ye mokputusta oT TiCN ca ¢ mo-Bucoka
TBBPAOCT M MO-700pa anaxesus, MO-Jo0bp KoepUIMEHT Ha TPUEHE M CKOPOCT Ha n3HocBaHe OT Te3u oT CrCN.
VYcTaHOBEHO €, uYe KOJIMYECTBOTO Ha BBIVIEPOJAOHOCHTENS BOAM J0 NPOMEHH B JebeinHaTa, MOPHO3HOCTTA,
konmuectBoto Ha Ti/Cr, TBBPJOCTTa U MOAYyJia Ha €JIACTHYHOCT Ha TOKPUTHETO M € HEMpPBEHO 3aKI0YeHHue, 4e
nokputuara oT TiCN Bepxy cTOMaHa ca OMOCHBMECTHMH 3a MPUJIOKEHUE 32 MEAMIMHCKM MMIUIAaHT. [TokasBHO e, 4e
xuapopoOHOCTTa Ha TOBBPXHOCTTA, IIOBHIIABAHETO HA BBIVIEPOAHOTO ChIbP)KAHHE M YBEJIMYaBAaHETO Ha
MOBHPXHOCTHATA TPANaBOCT HA MOKPUTHATA MHOTO CHITHO BIIMSTHHE BHPXY 00pa3dyBaHETO Ha OMOQHUIM OT OakTepualieH
mam ot Escherichia coli. Otnoxenn ca HaHOpa3MepHU MHOTOCIIOWHH MOKPHUTHUSI HA OCHOBAaTa HA AlyMUHWH W TUTaH
(I'7-13, T'7-14). Muorocnoitare Ti-Al-Si-N cTpykTypu Ha NOKpHUTHSTAa ca u3rpazeHu oT 49 Ou-ciiost ¢ pasiuyHa
nebenuHa (o1 8 10 13 nm) u pasnuuno crotHoeHue Ha Ti/Al. U3MepeHuTe cTORHOCTH Ha TBBPAOCTTA HA MOJTYYECHUTE
MOKpuTHs ca B mHTepBasia 31 - 43 GPa, kaTo MakcHuMaiaHa TPBHPAOCT € U3MEpPEHa 3a MOKPUTHUETO C Hal-HUCKA cpeHa
rpanaBocT. M3MepeHuTe KoehUIMEHTH NMpH cyXo TpueHe ca B mHTepBaia 0,22 - 0,36. Pesynrarure ca mokasanu, 4e
MOKPUTHATA ca TIOAXOSIIH 38 HAaHACSHE BPXY METAN000paboTBaI HHCTPYMEHTH.

[TpoBeneHu ca U3clieBaHUS HA TPUOOJOTUYHUTE CBOMCTBAa Ha HaHOpazMepHU MHOTocioWHN nokputust TiN/AITIN
n AITIN/TiN (I'7-11) npu cyxo TpueHe chc cromaHeHo (ctomana ISO 683/13) u kepamuuno (Al,O;) KOHTpaTsIIO.
HanpaBeno e cpaBHeHHe Ha MeXaHUYHUTE W TpuOoiorndHute cBoiictBa Ha TiN m ZrN MOKpUTHS, OTIOXKEHH upe3
KaTOIHO-II'OBO OTjaraHe ot maposa ¢a3za (I'7-2). Hamepeno e, ue mo-m100pu CBOWMCTBA NMPU TPUEHE U YCTOMYMBOCT Ha
n3nocBase (ripu 150 °C) nmat nokputsata TiN B cpaBHeHHE ¢ ZrN.



OCHOBHHUTE Hay4HO-IPWJIOXKHUTE IIPUHOCH Ca CBBbP3aHM C pPa3pabOTKM, IpPeAHA3HAUYEHU 3a HHAYCTPUATIHO
NPUIOKEHHUE, MO-CHENHAIHO 32 HaHACSHE BBPXY METajo00paboTBally MHCTPYMEHTH. Pa3paboTeH € TeXHOJIOorndyeH
MpolLec 3a OTJaraHe Ha MHOTOCIOMHO TOKPHUTHE, MOAXOJAIIO 3a CTOMATOJOTMYHM MHCTPYMEHTH, KOETO Ce
XapaxkTepHu3rpa ¢ BUCOKa CTETNeH Ha TBBPAOCT, €NACTUYHOCT M HUCHK KOCPHUIIMEHT Ha TPUCHE.

Pesynrarute ot pa3paboTka Ha mporiec 3a HaHacsiHe Ha nokputue oT TiCN ¢ BHucOKa agxe3ust KbM IOAJTIOXKKATA,
BUCOKa TBBPIOCT U m3HOCcOycTorunoct (B-3, I'7-3, I'7-6, ['7-10), B x04T0 KaHAMAATHT UMa y4yacTue, € BHEAPCHA B
ornutHo npousoacTBo Ha LJIIID-BAH, [InoBnuB u e u3nona3BaHa MpHU U3NBIHEHE Ha TEXHOJOTUYHU NMOPBUYKH BBPXY
nHcTpymentu ot WC Ha ¢upmara ,,Kanporn™ OO/l- Kazanmbk.

I'm.ac. 1-p Huxoaaii CredanoB IlerkoB mma o6my Xwupm wHIeke h = 4 (6e3 camMomMTHpaHE OT aBTOPHUTE).
[Ty6nukanuure ¢ nmnakt paxtop (IF), ¢ konto yyactsa B 00sBeHUsI KOHKYpC, ca 12 Ha Opoii ¢ obm [F = 18.776.

[lyGnukyBaHuTe pe3ynTaTd OT IUIOCTHATA HAYYHO-HU3CJIEJOBATENICKaTa AEHHOCT Ha KaHAUZATa ca HaMEepWId
IIMPOKO OTPaKEHUE B MEXKTyHapOIHATa HAyYHA OOMIHOCT. 3a0ensa3anu ca o0mo 68 IuTaTta OT He3aBUCHMHU aBTOPH Ha
BCHMUKH MyOnukanuu. 3a0enszaHu ca 48 murata B mMyOJMKAalMU Ha HE3aBUCHMHU YY)KISCTpaHHM aBTOpH Ha 18 ot
nyOJIMKauuTe Ha KaHAWAATa, C KOUTO Y4acTBa B KOHKYypca.

I'n.acucrent a-p Huxouaii Credanos IlerkoB B nepuoga 2005-2008r. e yyacTBal B HAy4YHO-H3CJIEIOBATEICKA
neitHocT B 1 MexayHapozaeH npoekt, ¢uHaHcupan ot EK INCO-CT-2005-016805, ygacTBan € B M3MBIHEHHETO Ha 3
HarmoHaiHu tipoektu. 1) Joroop BG161P0O003-1.2.04-0038 1) Jlorosop, c¢unancupan ot ®HU - 1002-
74/12.12.2008r. III) Horosop, ¢punancupan ot PHU - /1002-44/09.12.2008 r.

I'n.acuctent a-p Huxogaii Credanos IleTkoB nMa 1 n3BeCTHA NeIarorniecka JeHHOCT - OWil € phKOBOIUTEIN Ha
1 ycmemnrHo 3amuThi TUIIOMAHT U € BOAWI YIIPaKHEHHS Ha CTYACHTH KbM KaTenapa ,,Cucrtemu 3a ympasieHnue'B TY-
Codus, punuan [Inosaus. bun e roct-nexrop npes 2016r B TY Jlubepen, Penyonuika Yexwus.

3. OCHOBHM HAy4YHU W/W/JIH HAYYHO-NPUJIOKHH NPHHOCH € OLIEHKA 10 KAKBA CTelleH Te ¢a JUYHO [e10 Ha

KaHAWAaTa.

OcHOBHHTE HayYyHH W HAYYHO-TIPWJIOXHHM NPUHOCH Ha KaHAMJAaTa MoraT Ja ObJar kBamuunmpanud karo: 1.
Cp3naBaHe HAa HOBH METOMM, KOHCTpYyKLuH, TexHonorun: I).PaspaboTena u e onTuMu3upaHa TEXHOJIOTHS 32 HAHACSHE
Ha TOKPUTHUS 3a NPWIOKEHHE B MHIYCTPHUAIHO IIPOM3BOJCTBO 3a HAaHACSHE BBPXY PEXKEIIHM MeTanoodpaborsamiu
unctpymentu (B 1, B3, B4,B 5, B, '7-3,1'7-12,1'7-7, '7-10, I'7-15, I'7-16). II). Pa3zpaboTeH e MaTeMaTU4ECKH METO/T
32 M3YMCIICHUS U3YHMCIICHHUS Ha KOIWYECTBOTO M3MApEeH MaTepral Ha KaToAa KaTo QyHKIHS HA TOKA Ha eJIeKTpUIecKaTa
Ibra, TMPUIOXKEHa MPH HM3MApeHHeTO IMpH Ipolieca Ha KaTOAHO-IBIOBO OTjiaraHe oT maposa ¢asza (B6, B7). 2.
dopmynupane (obocHoBaBaHe) Ha HoBa xurore3a; I). IlpemnokeHa e xumoresa, KOATO OOSICHsBA HaOIIOIaBAHOTO
yBeNIMYaBaHe Ha MEXaHWYHaTa TBBPAOCT Ha OTJIOKEHUTE IMOKPUTUS TMPU HaMalsiBaHE Ha TIOPbO3HOCTTA U
noBbpxHOCTHaTa TpamaBoct (['7-12, I'7-13, 1'7-14). II). Ilpemnoxena e xumnore3a, OOSACHSABAIIA BIMSHUETO Ha
TpanaBoCTTa Ha HAHECEHW BBPXY MOJUIOKKH OT XUpypruuecka cromaHa mokputs TiCN, Bepxy oOpaszyBaHeTO Ha
OakTepuanau ouodpuimu (I'7-7).

IIpeacraBeHu ca cCTaHOBHUINA OT ChAaBTOPH B MyONMKanuuTe W pa3padborkure Ha ri.ac. 1-p Huxonaii Credanos
IleTkOB OTHOCHO HETOBUTE CHIIECTBEHH NPUHOCH B MPOBEICHUTE U3CIEABAHUS, KOUTO Cca MyOJIMKyaHH B CbOTBETHUTE
cratuu. Hsma Hanuuue Ha maruarctso, cbriaacHo 3PAC nHa Ph, 1i.10 (2)).

KanmunarsT ri.acucteHt a-p Huxonait Credanos [leTkoB HambiiHO OTroBaps Ha usnuckBaHusta Ha 3PAC B PB Ha
npaBuiHukana UOTT-BAH 3a npuckxiane Ha akaJeMUYHATA JTb>KHOCT ,,JOLEHT.

4. KpuTtu4Hu 0ejeKKH U MPenopbKH M0 NMpeicTaBeHnTe TPyAoBe. HiMaMm KpUTHYHH 320€TeKKH.

S. MoTHuBHPaHO M sICHO (POPMYJIHPAHO 3aKJII0OUEHUE

IIpencraBenuTe MaTepuany 3a KOHKypca OoT KaHAunaaTa, ri. ac. A-p Huxomaaii Credanos IlerkoB, oTroBapsaT Ha
n3uckBanuara no Y. 29, an.(1), .5 or 3PACPD u Ha npenopbrunTeIHUTE U3UCKBAHUS 32 3a€MaHE Ha aKaJeMUYHaTa
JUIBXKHOCT ,,J0ueHT” u onpenenenu B [Ipunoxenue Ne 1 or [IpaBuiHMKa 3a ycioBHsTa M pea 3a NpujaoOvMBaHe Ha
Hay4HHU CTEIICHU U 3a 3aeéMaHe Ha akajaeMuuHu AnbxHocT B UDTT-BAH

B®3 ocHOBa Ha mpecTaBeHUTE HAYYHU TPYAOBE M Hay4HO-U3CIIeAoBaTecKaTa AeHOCT B o0nacTTa Ha D3uKara Ha
KOHJICH3UpaHaTa MaTepus, IpeuiaraM Ha Hay9HOTO XYpH 10 KOHKypca na npenopbua Ha HC Ha UOTT-BAH ra.ac.a-p
Huxomaaii Credanor IleTkoB 1a 3aeMe akajJeMUYHATa JIHKHOCT ,Jd0IEHT”, mnpodecuanHo HamparieHue 4.1
Ousnueckn Hayku (Hayuna cnermanmsoct ,,Ou3nka Ha KOHIEH3UpaHa MaTepus).

Hara 15.10.2023r. Wzrorsu:
/moxnuc/
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Candidate: cheif assistant PhD NIKOLAY STEFANOV PETKOV
Central Laboratoryof Applied Physics (CLAP—Plovdiv), BAS
Reviewer: Prof. D.Sc. DORIANA IVANOVA MALINOVSKA, prof. emeritus at CL SENES-BAN

1. General characteristics of the presented materials - monographs, articles and reports, textbooks, certificates and
patents, research projects, etc

The candidate in the announced competition, chief assist. PhD Nikolay Stefanov Petkov, is graduated from at TU -
Sofia, Plovdiv branch in 2001 and has obtained the qualification qualification "master" degree, majoring in "Automatics
and Systems Engineering". After completing a doctoral program (2003-2007) at TU-Sofia, Plovdiv branch, in 2009 he has
defended successfully his dissertation on the topic: "Automatic adjustment of regulatory diagnostics" and was awarded the
scientific-educational degree "doctor" in the scientific specialty "Elements and devices of automation and computing
technology". He has been worked as a part-time assistant at TU - Sofia, Plovdiv branch, as an automation engineer, as a
research assistant |l degree and chief assistant at the CLAP - Plovdiv, BAS. He specialized in several international research
institutions in the Czech Republic, Switzerland and Austria.

2. General characteristics of the candidate's scientific, scientific-applied and pedagogical activities (scientific areas

and problems; prepared doctoral students and graduates).

Chief assist. PhD Nikolay Stefanov Petkov participates in the competition with 27 scientific publications, 15 of which
were published in scientific journals and 2 in Proceedings of scientific conferences. The publications reflect the results of
the conducted research activity in the field of condensed matter physics. The "habilitation work" section (indicator C)
includes 7 of the publications presented in the competition in refereed international publications with an impact factor and
impact rank, all of which are publications with IF and belong to the following categories, according to the Regulations for
the Application of ZRAS RB: Q2-2 publ., Q3—4 publications and Q4—1 publ. and the sum of points for this indicator is 112.
Outside the habilitation work (indicator D), 20 publications are presented, which are in refereed international journals with
an impact factor (6 publications with IF and 14 publications with SIR) in categories as follows: Q2-2 publications, Q3-4
publications and Q4-1 publication. Two of the publications (G7-6 and G7-7) were presented at international conferences
and were printed in the Conference Proceedings. The total number of points for indicator D is 245.

The main contributions of the candidate's research activity, presented in the publications, are related to the
development of technology for the deposition of TIiCN and CrCN coatings on various substrates, applied by cathodic arc
vapor deposition. TiCN coatings have been shown to have higher hardness and better adhesion, better friction coefficient
and wear rate than CrCN. The amount of carbon carrier was found to lead to changes in coating thickness, porosity, Ti/Cr
amount, hardness, and modulus of elasticity, and it is tentatively concluded that TiCN coatings on steel are biocompatible
for medical implant application. It has been obtained that the hydrophobicity of the surface, the increasing in the carbon
content and the increasing of the surface roughness of the coatings have a very strong influence on the formation of a
biofilm by a bacterial strain of Escherichia coli. Nanoscale multilayer coatings based on aluminum and titaniumhave been
deposited (G7-13, G7-14). The multilayer Ti-Al-Si-N structures of the coatings comtaine 49 bi-layers with different thickness
(from 8 to 13 nm) and different Ti/Al ratio. The measured values of the hardness of the deposited coatings are in the range
31 - 43 GPa, with the maximum hardness measured for the coating with the lowest average roughness. The measured dry
friction coefficients are in the range 0.22 - 0.36. The results showed that the coatings are suitable for application on
metalworking tools.

Investigations of the tribological properties of nanoscale TiN/AITIN and AITiN/TiN (G7-11) multilayer coatings during
dry friction with a steel (steel ISO 683/13) and ceramic (Al,O3) counterbody were conducted. A comparison was made of
the mechanical and tribological properties of TiN and ZrN coatings deposited by cathodic arc vapor deposition (G7-2). TiN
coatings were found to have better friction properties and wear resistance (at 150 °C) compared to ZrN.



The main scientific and applied contributions are related to developments intended for industrial application, in
particular for application to metalworking tools. A technological process has been developed for the deposition of a
multilayer coating suitable for dental instruments, which is characterized by a high degree of hardness, elasticity and a low
coefficient of friction.

The results of the development of a TiCN coating process with high adhesion to the substrate, high hardness and wear
resistance (B-3, '7-3, ['7-6, ['7-10), in which the applicant is involved, has been implemented in pilot production of CLPF-
BAS, Plovdiv and was used in the execution of technological orders on tools from the WC of the company "Caproni" OOD -
Kazanlak.

Cheif.assist. PhD Nikolay Stefanov Petkov has a total Hirsch index - h = 4 (no self-citation by the authors). The
publications with an impact factor (IF) with which he participated in the announced competition are 12 in number with a
total IF = 18,776.

The published results of the overall research activity of the candidate have been widely reflected in the international
scientific community. A total of 68 independent author citations were observed across all publications. 48 citations were
noted in publications by independent foreign authors of 18 of the candidate's publications with which he participated in
the competition.

Chief assist. PhD. Nikolay Stefanov Petkov in the period 2005-2008. Has been participated in research activities in 1
International project financed by the EC INCO-CT-2005-016805, and in the implementation of 3 national projects. I)
Contract BG161P0003-1.2.04-0038 Il) Contract financed by FNI - D002-74/12.12.2008. IIl) Contract financed by the National
Research Institute - D002-44/09.12.2008.

Cheif assist. PhD Nikolay Stefanov Petkov also has a pedagogical activity - he whas been the supervisor of 1 successfully
defended diploma and led exercises for students at the "Management Systems" department at TU-Sofia, Plovdiv branch.
He whas been a guest lecturer in 2016 at TU Liberec, Czech Republic.

3. Basic scientific and/or scientific-applied contributions with an assessment to what extent they are the
candidate's personal work

The main scientific and scientific-applied contributions of the candidate can be qualified as: 1. Creation of new methods,
constructions, technologies: 1). Developed and optimized coating technology for application in industrial production for
application on cutting metalworking tools (B 1, B3, B 4, B 5, B, D7-3, D7-12, D7-7, D7-10, D7-15, D7-16). Il). A mathematical
method has been developed for the calculated calculations of the amount of vaporized material on the cathode as a
function of the electric arc current applied during evaporation in the cathodic arc vapor phase deposition process (B6, B7).
2. Formulation (substantiation) of a new hypothesis; 1). A hypothesis has been proposed that explains the observed
increase in the mechanical hardness of the deposited coatings when porosity and surface roughness are reduced (D7-12,
D7-13, D7-14). Il). A hypothesis was proposed explaining the influence of the roughness of TiCN coatings applied to surgical
steel pads on the formation of bacterial biofilms (G7-7).

The opinions of co-authors in the publications of chief assist. PhD Nikolay Stefanov Petkov are presented regarding his
significant contributions to the conducted research, which are published in the corresponding articles. There is no presence
of plagiarism, according to LDAS of the Republic of Bulgaria, art. 10 (2)).

4. Critical notes and recommendations on the works presented. | have no critical remarks. | have no critical notes.
5. Motivated and clearly formulated conclusion.

The presented materials for the competition meet entirely the requirements under Art. 29, para. (1), item 5 of the LDAS
in RB and the recommended requirements for the academic position "Associated professor" and defined in Appendix No 1
of the Regulations for the terms and conditions for acquiring scientific degrees and for occupying academic positions at
ISSP-BAS.

On the basis of the presented scientific publications and the research activity in the field of Condensed Matter Physics, |
propose to the scientific jury of the competition to recommend to the Scientific council of the ISSP-BAS to vote the
candidate in the competition, the chief assist. PhD Nikolay Stefanov Petkov to obtain the academic position of "Associated
pofessor", professional direction 4.1 "Physical sciences" (Scientific specialty "Physics of condensed matter").

15.10.2023 Reviewer:



