CTAHOBHUIIE

M0 KOHKYPC 32 3aeMaHe HA aKaJeMHYHATA UIbKHOCT “IoumeHT*, o0sBeH or LleHTpanHa
nabopaTtopus 10 NMpuiIokHa ¢us3nKa KbM bbarapcka akamemus Ha Haykute (LIJIIID-BAH) B JIB
op. 52 or 16.06.2023 r. B mpodecuonanno HampasieHue 4.1. , OU3NUECKH HAyKH', HAyIHA
cnenuanHoct  , du3uka  HAa  KOHACH3UpaHaTa  MaTepus’ (MuorodyHKIIHOHAIHA
HAaHOCTPYKTYPHPAHU W HAHOPAa3MEPHU MaTepHalld W HAHOTEXHOJIOTMM 32 MEXaTpOHUKATa U
MEIUIIMHATA)

Kanaunar: n-p Hukonait Credanos Iletkos, rinasen acuctent B LIJIIID-BAH
Penenzent ndu nanka JJumurposa Hemena-CnaBosa, mpodecop B UDTT-BAH
(3armoBen No17/19.07.2023 r. na ipod. JI. Konaknuesa, nupextop Ha LIJITID)

I'n.ac. n1-p Hukouaaii CredanoB IlerkoB ¢ kanauaat no odsserus ot LIJIIIP-BAH (/1B
Op. 52 or 16.06.2023 r.) KOHKypC 3a aKaJeMHYHATa JIBXKHOCT ,,JOICHT (IBE MecTa) B
npodecuonanHo Hampasinenue 4.1. , Ouznueckn Hayku“, HaydyHa crnenuamHocT ,,OU3uMKa Ha
KOHJeH3upaHata wmarepus’. [lpeacraBun € BCUYKM HW3KMCKBaHM MaTepHald 3a y4yacTHE B
KOHKYpca.

Oowa xapakmepucmuka Ha KAHOUOAmMa cnoped nPeocmageHume Mamepuaiu

HO-p H. IlerkoB ce pumiomMupa Karo ,,MarucTbp HHXKEHEp MO aBTOMAaTHKa |
cucremotexnuka“ B Texuuuecku Yuuepcurer (TY), Codus, ¢unuan [1nosnus npe3 2001 r.
[Tpe3 2009 r. npunodbusa OHC ,,nokTop* o cneruannoct 02.21.02 ,,EnemMenTH 1 ycTponcTBa HA
aBTOMATHMKAaTa W W3YUCIMTENIHATA TEXHUKA™ BH3 OCHOBAa Ha 3alIMUTEHA IUCEpTallMs Ha TeMma
,»ABTOMaTHUYHAa HACTpOHKa Ha perynaropu u auarHoctuka“. B IIJIII® e na3znauen npe3 2007 r.
KaTo ,,MH)KeHep mo aBTtoMaru3amus™, a or 2011 r. mocera 3aemMa akajeMuyHaTa IJIBXKHOCT
,[JIaBeH acucteHT . Tpu cnenumanu3anuu no 1 Mecen u eaHa 3a 9 Mecena, Npeau Ha3HAYaBaHETO
B LIJITI® u nBe Tpumeceunu cnenmanuzanuu B Yexus (TY [para (2007) u TY JlubGepern (2014))
cliel Ha3HA4YaBaHETO ca JONMPHUHECIH 3a H3TrPAKIAHETO MYy KaTO BHUCOKOKBAIU(DHUIIUPAH
M3CIEN0BATEN, KOWUTO MMA BaXKEH NMPUHOC B u3ciensanusara B LIJIIID.

I-p IletkoB € mpeAcTaBUi COUCHK ¢ 000 43 HaydHH MyOJMKalUMM B ITBJIEH TEKCT, Ha
KOUTO € aBTOpP WJIM ChaBTOP, HO CIHUCHKBT BKIItOUBa nucepranusara 3a OHC ,,noktop® u 5 crarun
6e3 mpaHa oubmuorpadceka nndopmanusa. Bunuvmu 8 SCOPUS ca 33 nyOiaukanuu B CIUCAHUSA C
umnakt ¢akrop (MD) wnu ummakt panr (MP). KanaguaarsT uma 8 mgokianga, mpeicTaBeHH Ha
MEXIyHApOJIHU U €1H Ha HallMOHATHA KOH(pepeHIus u 68 He3aBUCUMU UTHpaHus. b e unen
Ha KOJIEKTHBA Ha €AMH MEXIYHApOJIeH U TPU HAIMOHAIHM HAyYHU IPOEKTAa, U3MbBIHABAHU C
yuactue Ha LJIII® (eBpometicku INCO mnpoekr, 2005-2008, nBa c¢ ®onxg ,Hayunu
nzcnensanus, 2008-2010 u equn no nporpamata 3a KoHKypeHTHOCIIOCOOHOCT Ha ObirapckaTta
nkoHomuka, 2013-2015). Hayunara my aktuBHOcT B [IJIII® e B oOnacTTa Ha oT/iarane Ha JBY- U
MHOTOKOMIIOHEHTHH HaHOCTPYKTYPUPAHU TBBPIU MOKPUTHUS UPE3 €IEKTPOIBIOBO U3MAPEHUE U
MarHeTpoOHHO pa3MpaliBaHe, YIOpaBICHHE Ha IUIA3MEHUTE TMPOIECH W MaTeMaTHYeCKO
MOJeJINpaHe.

Hayunu u nayuno-npuiodicnu aKkmuguna KaHoudama y4acmeauii 6 KOHKypca

3a ywactue B KoHKypca miac. H. IlerkoB € mnpencraBui ciegHMTE aKTHBH: TIpyma
nokasarenu B (B4), xaOWJIWTallMOHEH TpyJ, BKJIIOYBAI 7 MyOJMKAIUU, W3JIE3TH B Nepuoia
2015-2022 r., B kouTo ToM € mbpBHU aBTOp (112 Touku npu u3uckBauu MuH. 100 T.), OT TIX 2 Op.



B kBaptuit Q2, 4 6p. B Q3 u 1 6p. B Q4; rpyna nokazarenu /" (I'7), 20 myOnukanuu, u3ne3au B
nepuoaa 2012-2022 r., (245 touku nmo SCOPUS npu mun. 220 T.), ot 11X 1 6p. B kBaptmi Q1, 2
op. B Q2, 2 6p. B Q3 u 15 6p. B cnucanus ¢ WP. [TyGnukamuuTe ca mo tTeMarta Ha KOHKypca.
Hsamam cBenenus 3a miarmaTcTBO. 3a Mokasarten /[ KaHIWIaThT € MPEICTAaBUI CHUCHK Ha 48
He3aBucuMHU 1uTupanus (92 1., Xupm unaexc 4), a B nokasarea £ € BKIIOYEHO YYaCTHETO MY B
yeTupuTe ropecrioMmeHat mpoekTu (50 T. B mokazaten E14). JI-p IleTkoB € Ol ppbKOBOIUTEN Ha
€IWH JWIUIOMAHT, YCHENIHO 3amuTui BbB ¢unmana Ha TY Cocdus B [lnmoBauB u ChIO0 Tam €
BOAWJI YIPaXXHEHHsS] Ha CTYICHTH MO JUCHUIUIMHUTE , IIpunokHu MeTonu 3a ympaBlieHHE Ha
TEXHOJOTMYHU Tmporecu™ u , TeXHWYeCKH cpelncTBa 3a aBromarm3amnus’. TpsOBa ma ce
0TOeJekKH, Y€ ChIVIACHO NPEACTaBeH JOKYMEHT 3a KOHKYpca, pa3padboTka Ha nmokputhe ot TiCN,
B KosTO 1-p IleTkoB mMa Bojelia poiis, € BHEAPEHA B ONUTHOTO Npou3BoacTBO Ha LIJIIID u
M3M0JI3BaHa TP M3II'BIHCHHUE Ha MOphUKa Ha ¢pupmata ,,Kanponu* OO/, Kazanibk.

OCHOGHU HAYYHU U HAYUHO-NPUTIOHCHU NPUHOCU

OcHoBHUTE npuHOCcH, ¢ kouTo JI-p H. IleTkoB yuacTBa B KOHKypca, ca B pa3paboTBaHe Ha
TeXHOJIOTUS 3a oriarane Ha KapOomuTpumuuM mokputus or TiCN um CrCN BbpXy paziudHu
MOJUIOKKM (MHCTpYMEHTallHa M XUpPYypruyHa CTOMaHa, MeKa ajJyMUHHUEBa CIUIaB), KOUTO Ce
HaHACAT 4pe3 KaTOJHO-IbIOBO OTJaraHe OT mapoBa (pa3a M LeNTa € MOCTUIaHe Ha MOoJ00peHH
($U3MKO-MEXaHUYHU U TPUOOJOTMYHU CBOMCTBA. JeTallyIHO € M3y4eHO BIMSHMETO Ha KOMIUIEKC
OT TEXHOJIOTUYHM IapaMeTpH - BUJ Ha BBIJIEPOAOHOCENIUS a3, CbOTHOIIEHUE MEXKIY IOTOLUTE
Ha peakTHUBHHMTE Ta3oBe (a30T, N, u BbriepopoHocuten, auetwieH C,H, wnum meran CHy),
MOJIAPU3MpPAIL0 HANpPEKEHUE M TOK Ha Jbrata - BbpPXY CbCTaBa, KpUCTajlHATa CTPYKTypa U
MHUKPOCTPYKTYpaTa, MEXaHUUHUTE U TPUOOJOTMUHUTE CBOMCTBAa Ha mokputusta. Hamepenu ca
BPB3KHM, KOMTO JlaBaT BB3MOKHOCT 3a KOHTpPOJI Ha CbCTaBa M CBOWCTBaTa Ha CIIOEBETE.
VYcranoBeHo e, ue mokpuruara or TiCN ca ¢ mo-moOpa TBBPAOCT U aaxe3us, MO-A00Bp
Koe(ULMEHT Ha TPUEHE U CKOpocT Ha u3HocBaHe OT Te3u oT CrCN, ue KoIMYecTBOTO Ha
BBIJICPOIOHOCUTENSI BOJU 10 NIPOMEHH B Je0ennHaTa, Mopbo3HOCTTa, KoiauuectBoTo Ha Ti/Cr,
TBBPAOCTTa U MOJyJa Ha €JaCTUYHOCT Ha MOKPUTHETO. YBEJINYaBAaHETO Ha TOKA Ha Jbrara c
50% cBmO BOAM 10  CBHUIECTBEHO  yBEJNWYaBaHE Ha  TBBPJIOCTTA, JAeOennHaTa,
M3HOCOYCTOHYMBOCTTA Ha nMokpuTHeTo. [lokputuara ot TiCN, nonydeHu ¢ MeTaH, ca Mo-IJaJIKu
U C MHOTO BHCOKa HaHOTBBpAOCT (10 52 GPa) mpu numca Ha OpHeHTAlMs Ha HaHO3bpHATa.
[Tonyyenure nanHu 3a OWOCHBMecTHMOCTTa Ha TOKpuTus OT TiCN BBpXy cTomaHa 3a
MEIULMHCKH UMIUIAHTH, MOKa3BaT 4e XuApo(hoOHOCTTa HAa MOBBPXHOCTTa MHOTO CHUJIHO BIIHseE
BbpXYy oOpa3yBaHero Ha OuoduiMm ot monenuus Oaxtepuasien mam oT Escherichia coli,
OnmaronpusiTeH e(QeKT HMaT CbhUI0 IOBUIIABAHETO HAa BBIVIEPOAHOTO ChIbpPXKAHUE WU
YBEJIMYaBaHETO HA MOBBbPXHOCTHATA I'PalaBOCT Ha MOKpuTuATa. KaHauaaTsT uMa Bojemia pois
U B pa3pabOTBaHETO HA METOJ 32 MOJEIIMPAaHE Ha IMpoleca Ha KaTOAHO-IbIOBO HU3MapeHUE BbB
BaKyyM, KOWTO IO3BOJIIBA ONpEIENsIHE HAa KOJUYECTBOTO MarepHall, MU3MapeHO OT MAacHUBEH
MeTajieH KaToa upe3 dc-mbpra. YUacTHMK € ChIIO B aKTHBHATa Hay4dyHO-H3CJeNoBaTelcKa U
Hay4HO-IIpriIoxHa AeitHocT Ha LIJITI®D, cBbp3aHa ¢ MHOTOCIOWHY HUTPUIU U HAHOKOMIIO3UTH.

OCHOBHMTE HaydYHH W HAy4yHO-TIPWIOXKHHM IPUHOCH ca B: (a) Cb3AaBaHE HAa HOBU
TEXHOJIOTHM 3a OTJIaraHe C pa3InYyHU METOAW Ha TBBPAU M CBPBXTBBPAM MOKpHUTHS, (0)
JI0OKa3BaHE C HOBHU CpEACTBA Ha CBIIECTBEHH HOBHM CTPAaHM Ha BEUE CBIIECTBYBAIM HAay4HU
npoOJieMH U TOJyd4aBaHE Ha HOBU M MOTBbPAMTETHH (PakTH, (B) MPUHOCU 3a MPHIIOKEHHUE Ha
HAy4YHU MOCTUIKEHMS B IPAKTUKATA.

HsiMaM BBIIPOCH U CBHIIIECTBEHU He1excKu U NPenopvKu no npeocmasenume mpyooege.



3aknwuernue

AxtuBure, ¢ kouto ri.ac.a-p H. IleTkoB yyacTtBa B KOHKypca, HaJBUILIABAT MUHUMAIHUTE
HallMOHAJIHM M3UCKBAaHMA 3a 3acMaHe Ha akaJeMUYHaTa IIBXKHOCT ,,JJOICHT', IOCOYCHU B
IIpaBunnuka kbM 3PAC Pb u usuckBanusara Ha bBAH u nma U®DTT. Te ro npeacrassr kaTto
KOMIIETEHTEH M aKTMBEH YY€H CbC 3HAUYUMH HAyYHU W HAYYHO-IPUIOKHHU MPUHOCH, KOUTO €
CrocOOCH Ja TMOCTaBs W PBKOBOAM HW3CIEAOBATEICKH 3amadu. llocTmkeHUsITAa My BBPXY
KapOOHUTPHUIHHUTE TIOKPUTHS ca J00pe MO3HATH Ha MEXAYHAapOJHATa HaydyHa OOIIMHOCT M BEYe
MMaT MPAKTHYECKO MpuiioxkeHue, MHorocinoianTe nokputus oT CrN/TiN chIo ca moaxoasm
3a MHAYCTpPUAIHO MNpuioxeHue. ToBa MU JaBa OCHOBaHME Ja cmsitaMm, ude I-p lleTkoB e
MOIX OIS 32 aKaJAEeMHYHATA JUTHKHOCT ,,JTOIIEHT ’ ChIIIACHO O0SBEHUST KOHKYPC.

Hoakpensam kanguaarypara Ha riap.ac. Hukouail IlerkoB u mnpenopbuBamM Ha
nountaemoro Hayuno xypu ma npemnoxu Ha Hayunus ceBer mHa UDPTT-BAH rm.ac. n-p
Huxkomnaii [letkoB na 6b1e u3bpaH na 3aeMe akajgeMuyHaTa AIBKHOCT “moueHt™ B LlenTpanHaTa
nabopaTtopust o mpuiaokHa (pu3mka KbM bbirapcka akagemus Ha HayKHUTe, MPOQECHOHATHO
HamnpaBieHue 4.1. , @u3nyeckn Hayku', HaydyHa cOeluanHocT ,,Pu3MKa Ha KOHJEH3UpaHaTa
Marepus ‘.

20.10.2023 1. TTonamuc:
/mpod. ndu JI. Hemea-CnaBosa/



Evaluation report

on a procedure for the occupation of the academic position "Associate Professor" in the
professional field 4.1. "Physical Sciences", specialty "Condensed Matter Physics"
(Multifunctional nanostructured and nanoscale materials and nanotechnologies for mechatronics
and medicine) according to the announcement of the Central Laboratory of Applied Physics
(CLAP) - Bulgarian Academy of Sciences (BAS) in the State Gazette, issue 52/16.06.23.
Candidate: Nikolay Stefanov Petkov, Ph.D., Research Assist. Prof. at CLAP - BAS

Reviewer: Dianka Dimitrova Nesheva-Slavova, Dr.Sci., Professor at Institute of Solid State
Physics (ISSP)-BAS

Dr. Nikolay Petkov is one of the candidates for the competition for the academic position
"Associate Professor” (two positions) in the professional field 4.1. "Physical Sciences", specialty
"Condensed Matter Physics" announced by CLAP — BAS (SG No. 52 of 16.06.2023). He has
submitted all the required materials for participation in the competition.

General characteristics of the candidate according to the submitted materials

Dr. N. Petkov graduated as a "master engineer in automation and systems engineering" in
2001 from the Technical University (TU), Sofia, Plovdiv branch. In 2009, he obtained "doctor"
degree, specialty 02.21.02 "Elements and devices of automation and computing technique",
based on a dissertation on "Automatic adjustment of regulators and diagnostics". He was
appointed in 2007 as an "automation” engineer" and since 2011 he has occupied the academic
position of "Research Assistant" at CLAP. Three specializations of 1 month and one of 9
months, before the appointment at the CLAP and two three-month specializations in the Czech
Republic (TU Prague (2007) and TU Liberec (2014)) after the appointment have helped him to
grow up into a highly qualified researcher who makes an important contribution to the studies at
CLAP.

Dr. Petkov has submitted a list of a total of 43 full-text scientific publications of which he
1s the author or co-author, but the list includes the "PhD" dissertation and 5 articles without full
bibliographic information. Visible in SCOPUS are 33 publications in journals with an impact
factor (IF) or impact rank (SJR). The candidate has 8 papers presented at international and one at
a national conference and 68 independent citations. He was a member of the team of one
international and three national scientific projects, implemented with the participation of the
CLAP (one European INCO project, 2005-2008, two projects with the National Scientific
Research Fund, 2008-2010 and one under the Competitiveness of the Bulgarian Economy
program, 2013 -2015). His scientific activity at CLAP is in the field of deposition of two- and
multi-component nanostructured solid coatings by electric arc evaporation and magnetron
sputtering, control of plasma processes and mathematical modeling.

Research and development achievements submitted for participation in the competition

For participation in the competition, Dr. N. Petkov has presented the following assets:
group of indicators B (B4), habilitation work, including 7 publications published in the period
2015-2022, in which he is the first author (112 points, required min. 100 points), 2 of them in
quartile Q2, 4 in Q3 and 1 in Q4; group of indicators D (D7), 20 papers published in the period
2012-2022, (SCOPUS, 245 points, required min. 220), of which 1 in Q1, 2 in Q2, 2 in Q3 and 15
in journals with SJR. The publications are on the topic of the competition. I have no record of
plagiarism. For indicator D, the candidate presented a list of 48 independent citations (92 points,



Hirsch index 4), and indicator E includes his participation in the four aforementioned projects
(50 poins in indicators E14). Dr. Petkov was the supervisor of a graduate student at the branch of
TU Sofia in Plovdiv and also there he led exercises for students in the disciplines "Applied
methods for managing technological processes" and "Technical tools for automation". It should
be noted that according to the submitted document for the competition, the development of a
TiCN coating, in which Dr. Petkov has a leading role, was implemented in the trial production of
CLAP and used in the execution of an order by the company "Caproni" OOD, Kazanlak.

Main research and development contributions

The main contributions of Dr. N. Petkov are in the development of technologies for
depositing carbonitride coatings of TICN/CrCN on various substrates (instrumental and surgical
steel, soft aluminum alloy), which are deposited by cathodic arc vapor deposition and the aim is
to achieve improved physico-mechanical and tribological properties. The influence of a complex
of technological parameters - type of carbon-carrying gas, ratio between the flows of reactive
gases (nitrogen, N, and carbon carriers, acetylene C;H; or methane CHy), polarizing voltage and
arc current - on the composition, crystal structure and microstructure, as well as on the
mechanical and tribological properties of coatings is studied in detail. Relationss are found that
allow control of layer composition and properties. TiCN coatings are found to have better
hardness, adhesion, friction coefficient and wear rate than CrCN, that the amount of carbon
carrier leads to changes in thickness, porosity, Ti/Cr amount, hardness and the modulus of
elasticity of the coating. Increasing the arc current by 50% also causes a significant increase in
hardness, thickness, wear resistance. TiCN coatings obtained with methane are smoother and
with very high nanohardness (up to 52 GPa) in the absence of nanograin orientation. The
obtained data on the biocompatibility of TiCN coatings on steel for medical implants show that
the hydrophobicity of the surface strongly influences the formation of a biofilm by the model
bacterial strain of Escherichia coli, the increase in the carbon content and the surface roughness
of the coatings also have a beneficial effect. The candidate also has a leading role in the
development of a method for modeling the cathodic arc evaporation process in vacuum, which
allows the determination of the amount of material evaporated from a solid metal cathode by a
dc-arc. He is also a participant in the active scientific research activity of CLPF related to
multilayer nitrides and nanocomposites.

The main contributions of Dr. Petkov are in. (a) the creation of new technologies for
deposition by various methods of hard and superhard coatings, (b) proving with new means
essential new aspects of already existing scientific problems and obtaining and proving new and
confirmatory facts and (c) contributions to the application of scientific achievements in practice.

I have no questions and significant notes and recommendations on the presented works.

Conclusion

The analysis made above shows that the assets of Dr. N. Petkov submitted for the
competition exceed the minimum national requirements for the academic position "Associate
Professor", specified in the Regulations of the Law on the development of the academic staff and
the related requirements of BAS and ISSP-BAS. They characterize him as a competent and
active scientist with substantial research and development contributions, who is capable of
setting and directing research tasks. His achievements on carbonitride coatings are well known to
the international scientific community and already have practical applications, CrN/TiN
multilayer coatings are also suitable for industrial application. This gives me reason to believe



that Dr. Petkov is suitable for the position of "Associate Professor" according to the announced
competition.

I support the candidacy of Dr. Nikolay Petkov and recommend to the honorable Scientific
Jury to propose to the Scientific Council of ISSP-BAS Dr. Nikolay Petkov to be elected to the
academic position of "Associate Professor” in the Central Laboratory of Applied Physics at the
Bulgarian Academy of Sciences, professional direction 4.1. "Physical Sciences", scientific
specialty "Physics of Condensed Matter".

20.10.2023 Signature:
/Prof. Dr.Sci. D. Nesheva-Slavova/



