CTAHOBMULLE

NO KOHKYpPC 33 3aeMaHe Ha akaileMMyHaTa ANbXKHOCT “poueHT” obsaseH oT UOTT-BAH B 1B No
52 o1 16.06.2023 r., cTp. 150 B npodecnoHanHo HanpasneHune 4.1. ,Pr3nmyeckn Haykn“ Hay4yHa
crneumanHocT ,PU3nKa Ha KOHAEH3MpaHaTa martepus” (MHorodyHKUMOHANHK
HaHOCTPYKTYpUPaHM M HaHOpPa3sMeEPHU MaTepuanm M HaHOTEXHONOTMMM 33 MEXaTPOHMKATA W
MeauunHaTa)

Kanaupat: Hukonan CredaHos lMNeTkos, A0oKTOp, I'J. ac. B LIJITIO-BAH
YneH Ha HayuyHOTO Xypwu: [eopru Jlanes aHkos, g-p, NOMT-BAH

1. O6wo onucaHMe Ha NpegcTaBeHUTe maTtepuanm

(UntnpaHmnte no-gony nokasaTtenum u keapTuam (otbenasaHu c ,uTtanuk”) ca paeduHupanu B
MpaBuaHuKa 3a npunarade Ha 3PAC PB, NMpodecroHanHo HanpasaeHne 4.1, Tabanum 1 m 2)

B KOHKypca 3a aKaj. ANbXKHOCT ,, A0UEeHT” 3a Hy»KauTe Ha LleHTpanHa nabopaTtopus nNo NpuIoKHa
dusukKa, Nnosamns kKaHamaar e rn.ac. A-p Hukonait CtepaHos MeTKoB.

MpeactaBeHUTe OT KaHAMAATa MaTepuanm No KOHKYpPca BKAKOYBAT BCUYKM U3UCKBAHWU cnopes,
3PACPB poKymeHTH.

B nokazamen B4 - xabunumayuoHHUA mpyoO ca BKAOYEHU 7 HaydyHM nybavKauuu, OT KouTo 2
ny6aunKkauma kateropma Q2 (2x20 Touku) otrosapALLm Ha 40 Toukn, 4 6poa nybamkaumnm kateropma Q3
(4x15 TouKM) oTroBapAwMmM Ha 60 Toukun 1 1 6poii nybanKaumm Kateropuma Q4 (1x12 ToUuKM) OTroBapsLM
Ha 12 ToUYKM namn 06w 112 TOYKM, KOUTO NOKPUBAT MUHMMATHO U3UCKYeMUA Bpoit oT 100 TOUKM.

B nokazamen 7 ca npeactBeHn 20 Hay4yHM Nyb6AMKauuuK, oT KouTo 1 nybamnKauma kateropus Q1
(1x25 TOuKM), 2 Bposa nybamKaumm KaTeropma Q2 (2x20 ToukM) oTroBapAwm Ha 40 ToukM, 2 6pos
ny6ankaumm kateropmnsa Q3 (2x15 Toukn) otroBapswm Ha 30 Touku 1 15 6pos nybankaumm ¢ SJR (15x
10 ToukK) oTroapawmM Ha 150 TOUKM Man 06LLO 245TOYKU, KOUTO NOKPUBAT MUHUMATHO U3UCKYEMUSA
6poi oT 220 TOYKM.

My6anKaummnte, C KOUTO Ce KaHANAATCTBA B KOHKYPCa 33 aKageMU4HaTa AN bKHOCT ,,A0UeHT”, ca
nu3nesnn ot nedvat npes nepuoga 2012-2023 r. BCUYKM HAyyHW TpynoBe, nNpeacTaBeHu B
nokaszamenu B4 v 7, ca nybankyBaHU cnepq 3awmraTa Ha gucepTtaumarta 3a OHC ,, aokTop”.

MpeacrtaBeH e CNUCHK 0T 48 HE3aBUCUMUM LUTUPAHUA, KOETO OCUrypasa 96 TOUKM, 3HAYNTENHO Hag,
nsnckyemute 60 T.

Mo nokazamen E e npeacraBeHa MHPopmauus No nognokasatenu E14 v E15. Tbii KaTo TO3M
MoKasaTten He e U3MCKyem Mo HacTofAwaTa npoueaypa, a3 HAMA Aa rM KomeHTMpam. Bce nak
oTbenasBam, Yye KaHAMAATLT UMa M NeAarorMyeckn OnuT, KaTo BCMYKO TOBA CBMAETE/ICTBA 3a
pa3HOCTpaHHa U ePeKTMBHA AEMHOCT Ha KaHAMAATA, KOATO Pa3KpMBa OPraHU3aLMOHEH N Hay4yeH
KanauuTer.



2. 06u.|,a XapPaKTepUCTUKa Ha Hay4yHaTa, HAY4YHO-NPUNOXKHATAa U NeAarornyecka AEﬁHOCT
Ha KaHAWAATa,

HayyHaTa M Hay4yHO-NpUIOMKHaTa AEeMHOCT Ha KaHauaata e B obnactta Ha ¢u3MKaTa Ha
KOHAEH3MpaHaTa MaTepus N MaTepuano3HaHUETO M MO-KOHKPETHO — KOHTPOA M noaobpaBaHe Ha
duM3nUeckMTe npouecu Ha oOTnaraHe Ha MOKPUTMA 4Ype3 eNIeKTPOAbroBO M3napeHue W
MarHeTpoHHO pasnpallBaHe; pa3paboTBaHe Ha TexXHO/IOrMA 3a HaHacAHe Ha TBbpPAU M
CBPBXTBbPAMU MNOKPUTUA; OBYKOMMOHEHTHU U MHOFOKOMMOHEHTHM MOKPUTUA, €4HOCIONHU U
MHOTOC/IOMHU MOKPWUTUA, HAHOCTPYKTYPUPAHWU, HAHOKOMMNO3UTHM U TPAAMEHTHU MNOKPUTUSA;
yrnpaBAEHWE U YCbBbPLLUEHCTBAHE HA NJa3MEHMTE NPOLECU, MaTEMATUUYECKO MOAEIMPaHE.

OueBungHo, a-p MeTKoB e CbC ChblecTBeHa ponAa B T€3UN n3cnenBaHmA TbW KaTo e NbpPBU aBTOP BbB
BCUMYKKM CTaTMM MO noKasaten B4 KoeTo npeagnonara, 4e TOM d)opnv\ynmpa n3cnenoBaTeNCKu
3a43a4M, y4acCtBa B EKCNEPUMEHTA/IHATA peain3aumna n B O606LI.I,aBaHeTO Ha pe3yntature.

YcnewHara peannsaumna Ha M36p0€HMTe no-rope AeﬁHOCTM MHOWKNPa 3a,ﬂ,'bf|60‘-|eHM 3HaHUA B
MaTePUaNO3HAHUETO U TEXHONOTUYHUTE NpoueCH, KOETO NOKa3Ba CNOCOBHOCTM 338 KOMMNEKCHO
pewaBaHe Ha I'IpO6I'IeN\VI, XapPaKTEPHU 3a y4eH C BUCOKa KBaI'IMd)MKaLI'Mﬂ.

OCHOBHM Hay4YHU U HAYYHO-NPUNOXKHU NPUHOCU.
Hay4HuTe NpMHOCK Ha KaHAMAATa MoraT Aa ce GopMynMpaT B YHETUPU OCHOBHWU HamnpasBiaeHuUA:

1. MogenupaHe Ha npoLeca Ha KaToAHO-AbIOBO U3NapeHue
2. NonyyaBaHe n uscneaBaHe Ha KapboHUTPMAM Ha ocHoBaTa Ha Ti u Cr
3. NonyyaBaHe n n3cnegBaHe Ha MHOFOC0MHN HAHOKOMMO3UTH

4. NMony4yaBaHe M U3c/ieABaHE Ha MHOTOC/IONHM HATPUAN

Pe3ynTaTuTe No NbpBO HanpaB/ieHWe ca CbobLLEeHN B ABE CTAaTUM OT rnokazamen B4 - mopgen 3a
M3YMCNEHME HA KONIMYECTBOTO M3MapeH maTepuan Ha Katoda npu mpoueca Ha KaToAHO-A4broBo
oT/araHe oT naposa ¢asa.

PesyntatuTe no BTOPO HanpaB/ieHWe ca CbobLEeHN B YeTUpPKU CTaTUK OT nokazamen B4 v peset
CTaTUK OT nokazamen 7 — cbAaBaHe N XapaKTepmusnpaHe Ha TUTAH KapbOHUTPUAHM NOKPUTUSA Ypes
KaTOAHO-AbroBO OT/MaraHe. [OKasaHO e, Ye NPOMAHATa B CbOTHOLIEHMETO MeXKAy MoTouuTe Ha
PeaKTUBHUTE ra3oBe B ONpeAeneHu rpaHULUM BANSE HA CTEXMOMETPUATA, CTPYKTypaTa, MeXxaHUYHuTe
M TPMBONOrMUHUTE CBOWMCTBA Ha MOKpUTUATA. M3cneaBaHO e BAMAHMETO Ha MPOMsAHATa Ha TOK Ha
Abrata M Ha NOMAPM3MPALLO HaMpeKeHWe BbPXy MexaHWYHWUTE U TPUBONOTMUYHUTE CBOWCTBA Ha
NOKpUTUATA.

Pesyntatute no TpeTo HanpaB/ieHMe ca CbobLleHW B efHa cTaTua no nokazamen B4 w pge —
nokazamen '7 — cb3paBaHe Ha AISiN nokpuTre KaTo ca u3cieaBaHn MopdonornaTa Ha NOBbPXHOCTTA,
CTPYKTypaTa, MexaHUYHUTE U TPUBONOIMYHM CBOMCTBA NOKPUTUETO. MOKa3aHo e, Ye NOKPUTUETO MMA
HAHOTBBLPAOCT U MOAY/ HA €1aCTUYHOCT cboTBeTHO 0T 39 GPa 1 389 GPa. Cbw,0 Taka NOKPUTUETO MMa



MHOro fo6pa agxe3nMoHHa AKOCT. 3a Aa ce uscneasa BAMAHWETO Ha enemeHTuTe Ti n Cr ca cb3gageHu
nokputua AITiSiN n AICrSiN nokpuTua 4ype3 meToza Ha KaTOAHO-AbrOBO OT/araHe OT naposa ¢asa,
KaTo e u3cnenBaHo BANAHNETO Ha CboTHoweHuATa Al/Ti n Al/Cr BbpXy CTPYKTYPHUTE, MEXAHUYHUTE U
TpnbonornyHMTE CBOMCTBA.

Pe3yntatute no 4eTBbPTO HanpasiaeHWe ca cbobuieHM B MeT cTaTum OoT nokazamen [7 -
nscnefBaHe Ha epekTa Ha Nepmoga Ha MoAyNaLma BbPXy MeXaHUYHUTE U TPMOBONOrMYHMTE CBOMCTBA
Ha mHorocnoiHM CrN/TiN HaHonoKpuTuA. Cb3aaaeH ca HaHOPa3MEPHU MHOTOCIOMHM NOKPUTUA Ha
OCHOBaTa Ha aNyMWHMN U TUTaH. Bcaka mHorocnoiHa Ti-Al-Si-N cTpyKTypa Ha nokputusTa e
nsrpageHa ot 49 cnos c pasnnyHa gebennHa n pasnMYHO CbOTHOLIEHME HA TUTAHA KbM alyMUHUA.

OcHoBHM Hay4YHU U HAYYHO-NPUNOXKHU NPUHOCU Ha AO-p lNeTKOB morat ga ce OTHecaT KbM
KaTeropmnunte: Cb3gaBaHe Ha HOBU MaTepunaan, metogun, n TEXHONONMn, A4O0KasBaHeE Ha HOBU d)aKTM,'
npunoxeHmne Ha Hay4yHn NOCTUXKEHNA B NMPAKTUKATA.

3. HaAmam KpuUTUUYHU 6enexkKn U NpenopbKu No NpeAcTaBeHUTe TpyaoBe

MaTepuanuTe No KOHKypca ca opopMeHU MHOTO f06pe, CTPYKTYpUpPaHKU ca NOAXo4ALL0 33 Aa ce
npocneam NorvkaTta u UCTopuATa Ha U3C/e[BaHMATA.

4. MoTuBMpaHO U ACHO GOPMY/IUPAHO 3aK/lOUEHUE

MpeactaBeHnte oT A-p Hukonait MeTKoB TpygoBe o XapaKTepusmpaT KaTo KBanuduumpaH
cneuyannct B obnactra Ha obsBeHUA KOHKypc. lNpeacTaBeHWTe HayyHW Tpy[oBe AO0KasBaT
CNocobHOCTTa My A3 yCTaHOBABa HOBM GaKTW; BNajee, ynpaB/asaBa U Cb34aBa HOBM TEXHOIOTMYHMU
npouecn u npoBerKAa M3cnefBaHMA HAa BUMCOKO Hay4yHO HMBO B o06s1acTTa Ha ¢uM3MKaTa Ha
KOHAEH3MpPaHaTa MaTepua N maTtepuanosHaHMeTo. HaykomeTpmuyHMTe NoKasaTtenm Ha a-p lNetkos
HaABMLWABAT MHMMAMIHUTE HAUMOHANHN U3UCKBAHMA 3@ 3aeMaHe Ha aKageMMyHaTa AJbKHOCT
«A0LeHT», 3anoxeHn B 3PALIMB n cebp3aHmTe npasuaHUuM Ha BAH n UOTT. Bb3 ocHOBA Ha
FOPEMN3/I0KEHOTO M3Pa3aBaM MNOJIOXKUTENIHOTO CU CTaHOBMULLE M noakpenam 6e3 KonebaHue
KaHangaTypata Ha g-p Hukonan CredaHoB [eTKOB 3a 3aeMaHe Ha aKagemMuyHaTa ANbXKHOCT
«goueHT» B JlabopaTtopusaTa no npunoxHa ¢pmsnka kbm BAH, npodecnoHanHo HanpasneHne 4.1.
,PU3MYECKM HAayKM " HayyHa cneumanHocT ,,Pr3MKa Ha KOHAeH3upaHaTa matepua”’

Harta: 30.10.2023 Mognwuc:

/a-p Feoprun AsaHkos/



EVALUATION REPORT

On a procedure for holding the academic position “Associate Professor” announced by ISSP-
BAS in SG Ne 52 dated 16.06.2023 in the professional field 4.1. "Physical Sciences" scientific
specialty "Physics of condensed matter"

Candidate: Nikolai Stefanov Petkov, PhD, Chief Assistant at Central Laboratory of Applied
Physics-BAS

Member of the scientific jury: Georgi Lalev Dyankov, PhD at IOMT-BAS

1. General description of the submitted materials

(The indicators and quartiles quoted below (marked with “italic”) are defined in the
Regulations for implementation of the 3PACPE, Professional Area 4.1, Tables 1 and 2)

In the competition for the academic position of " Associate Professor " for the needs of the
Central Laboratory of Applied Physics-BAS a candidate is Chief Assistant Nikolai Stefanov
Petkov, PhD.

The materials submitted by the candidate under the competition include all documents
required according to 3PACPB.

Indicator B4 - habilitation thesis includes 7 scientific publications, of which 2 publications
category Q2 (2x20 points) corresponding to 40 points, 4 publications category Q3 (4x15 points)
corresponding to 60 points and 1 publication of category Q4 (1x12 points) corresponding to
12 points or a total of 112 points (necessary at least 100).

Indicator G7 includes 20 scientific publications, of which 1 publication category Q1 (1x25
points), 2 publications category Q2 (2x20 points) corresponding to 40 points, 2 publications
category Q3 (2x15 points) corresponding to 30 points and 15 publications with SJR (15 x 10
points) corresponding to 150 points or a total of 245 points, which cover the minimum
required 220 points.

The publications submitted in the competition for the academic position "Associate Professor"
have been published in 2012-2023. All publications presented in indicators B4 and G7 have
been published after the defense of the PhD thesis.

A list of 48 independent citations is presented, which provides 96 points, well above the
required 60 points.

Addressing indicator E, an information is presented on sub-indicators E14 and E15. Since these
indicators are not required under the current procedure, | will not comment on them.
However, | note that the candidate also has pedagogical experience — provided information
shows the candidate's versatile and effective activity, which reveals organizational and
scientific capacity.

2. General characteristics of the scientific, scientific-applied and pedagogical activity of
the candidate;



The scientific and scientific-applied activity of the candidate is in the field of the physics of
condensed matter and materials science, and more specifically — control and improvement of
the physical processes of deposition of coatings by electric arc evaporation and magnetron
sputtering; development of technology for applying hard and ultra-hard coatings; two-
component and multi-component coatings, single-layer and multilayer coatings,
nanostructured, nanocomposite and gradient coatings; management and improvement of
plasma processes, mathematical modeling.

Obviously, chief assistant Petkov has a significant role in these studies as he is the first author
in all articles under indicator B4, which implies that he formulates research tasks, participates
in the experimental implementation and in the interpretation of the results.

The successful implementation of the activities listed above indicates in-depth knowledge in
materials science and technological processes, which shows abilities for complex problem
solving characteristic of a highly qualified scientist.

3. Main scientific and applied scientific contributions.
The candidate's scientific contributions can be classified in four main topics:
1. Modeling of the cathodic arc evaporation process
2. Preparation and study of carbonitrides based on Ti and Cr
3. Preparation and study of multilayer nanocomposites
4. Preparation and study of multilayer nitrides

The results of the first topic have been reported in two articles of indicator B4 - a model for
calculating the amount of vaporized material on the cathode in the process of cathodic arc
deposition from the vapor phase.

The results of the second topic have been reported in four articles from indicator B4 and nine
articles from indicator G7 - deposition and characterization of titanium carbonitride coatings
by cathodic arc deposition. It is shown that the change in the ratio between the flows of
reactive gases within certain limits affects the stoichiometry, structure, mechanical and
tribological properties of the coatings. The influence of the change of arc current and
polarizing voltage on the mechanical and tribological properties of the coatings was also
investigated.

The results of the third topic have been reported in one article on indicator B4 and two -
indicator D7 - creation of an AISiN coating, where the surface morphology, structure,
mechanical and tribological properties of the coating were investigated. The coating was
shown to have nanohardness and elastic modulus of 39 GPa and 389 GPa, respectively. Also,
the coating has very good adhesion strength. In order to investigate the influence of Ti and Cr
elements, AITiSiN and AICrSiN coatings were created by the cathodic arc vapor deposition
method, and the influence of the Al/Ti and Al/Cr ratios on the structural, mechanical and
tribological properties was investigated.



The results of the fourth topic have been reported in five articles of indicator G7 - investigation
of the effect of the modulation period on the mechanical and tribological properties of
multilayer CrN/TiN nanocoatings. Nanoscale multilayer coatings based on aluminum and
titanium have been created. Each multilayer Ti-Al-Si-N coating structure is made up of 49
layers with different thicknesses and different ratios of titanium to aluminum.

Candidate’s main scientific and scientific-applied contributions can be attributed to the
following categories: creation of new materials, methods, and technologies; proving new
facts; application of scientific achievements in practice.

4. | have no critical remarks and recommendations on the submitted works

The information submitted for competition's procedure are very well laid out, structured
appropriately to follow the logic and history of the research.

5. Reasoned and clearly formulated conclusion

The achievements presented by chief assistant Nikolai Petkov characterize him as a qualified
specialist in the field of the announced competition. He is capable of establishing new facts;
possesses knowledge and skills for managing and creation new technological processes and
to conducts research at a high scientific level in the field of condensed matter physics and
materials science. Dr. Petkov's academic performance exceeds the minimum national
requirements for holding the academic position of "associate professor" formulated in the
ZRACPB and the related regulations of the BAS and ISSP. Based on the above, | express my
positive opinion and unhesitatingly support the candidacy of chief assistant Nikolai Stefanov
Petkov for the academic position of "associate professor" in the Laboratory of Applied Physics
at the BAS, professional filed 4.1. "Physical Sciences" scientific specialty "Condensed Matter
Physics"

16 October, 2023 Signature:

/Prof. Georgi Dyankov, PhD/



