PELHEH3US
10 KOHKYPC 32 3aeMaHe HAa aKaJIeMUYHATA JUIBKHOCT ,,JI0I[eHT*
npodecuoHaiHoO HanpasieHue 4.1 “dusnyecku Hayku', crienuaIHOCT ,,dU3nKa Ha
KoHeH3upaHaTa Marepus™ (MHOTO(MYHKIIMOHATHN HAHOCTPYKTYPUPAHH U
HaHOPAa3MEpPHU MaTEPHAIA U HAHOTEXHOJOTHUHU 32 MEXaTPOHHUKATA U MEAUIIMHATA)
3a Hyxaute Ha [[JITID-BAH, [Tnosaus, cerioacuo obsBara B JIB Opoit 52 ot
16.06.2023 1.,
¢ kanauaat: ri. ac. 1-p Hukoqaai Credanos Ilerkos ot LHJINID-BAH,
IInoBaus

Penensent: EBrenus IlerpoBa BuiaueBa, 1pH, npodecop, Pusnyeckun
¢axyarer na CY ,,Cs. Kiimment Oxpuacku”

1. Obwa xapakmepucmuxa na npedcmageHume mMamepuaiil

EnuncTBeH KaHaUAaT Mo oOsBEHMsS KOHKYpC € Ti. ac. a-p Hukonait Credanos IleTkos.
KanaunaTsT e npeacTtaBuil BCHUKA MaTepUaly 3a KOHKypca, U3MCKBAaHU OT 3aKOHA 3a pa3BUTHE
Ha aKkaJleMH4YHus cbeTaB B PenyOnuka bearapus.

J-p IletkoB ce e qummomupain npe3 2001 r. KaTo MarucTbp Mo CHeHaaIHoCT ,,aBTOMaTHKa
U CHUCTEeMOTEXHHKa*“, ¢ mpodecuoHanHa KBalu(UKaLMsi MHXKEHEp [0 aBTOMAaTHKa M
cucremorexauka ot Texuuwdecku YumBepcuteT — Codus, dumman [Tnosmus. Ilpe3 2009 r.
3aluTaBa JUcepTanus 3a NpuoOMBaHE Ha 0Opa3oBaTeIHaTa W HaydHa CTENEH JOKTOp IO
HayyHaTa crnenuainHocT "EnemMeHTu u ycTpoiicTBa Ha aBTOMaTUKaTa U U3UMCIUTEIHATa TEXHUKA"
Ha Tema ,,ABTOMAaTHYHAa HACTPOMKa Ha PEryJaToOpu W JUArHOCTHKA®, U3roTBeHA B TeXHUYECKU
VYuusepcurer — Codust, punnan [1nosnus, gaxynrer "EnexkrpoHuka u ABTomaruka', kareapa
"Cucremu 3a ynpasieHue".

IIpes nmepuoma 2003 1. - 2005 r. n-p IleTkoB € XOHOpPYBaH acHCTEHT B TeXHHYECKH
yausepcurer — Codus, ¢unuan Ilnosaus, dakynrer "Enekrponuka u ABromaruka', Katenpa
"Cucremn 3a ynpasieHue". Boau ynpakHEHHUs 3a CTYJIEHTH IO JUCHUILUIMHUTE ,,IIpriosxHn
METOJM 3a yHOpaBlI€HHWE Ha TEXHOJOTMYHM mpouecu” U ,,[eXHHMYEeCKH CpelcTBa 3a
aBTOMAaTH3aILUs .

Ot 2007 r. mo 2010 r. pabotn B LJIII®-BAH mnocnenoBaTenHo KaToO HMHMKEHEP IO
apromatusanuss u H.c. llct., a or 2011 r. mo cera karo 1. ac. [lpe3 nenusi mepuon cien
JTUIJIOMUPAHETO cH 110 cera a-p [leTkoB nmpeanpreMa MHOrOOpOWHHU CeNUAIN3alud U 00ydeHUs
B Texuunuecku yHuBepcuteT ['par, ABCTpusi, KakKTO M B HAKOJKO YHUBepcuTera B PemyOnmka
UYexus, KbAETO TEMATUKUTE KATO HAHOMAaTEpHUalId, CbBPEMEHHM TEXHOJOTMM M HMHOBALUU M
MaTepHalio3HaHUe, JOIBIBAT U JI0pa3BUBAT HAayyHaTa eKkcrepTusa Ha a-p [leTkoB B obnacTTa Ha
¢u3nKaTa Ha KOHJIeH3UpaHaTa MaTepus. Taka 3aelHO C OCHOBHATa My CIELIMATHOCT ,,aBTOMAaTHKa
u cucremoTexHuka“ n-p IlerkoB mpumobmBa npodecuonaien mpodui, MOAXOANI 32 HaydHaTa
temaruka Ha [IJITID.



[IbnHUAT cOMCHK HA Hay4yHUTE TPyJoBe Ha I-p [leTkoB BKiItOUYBa 00110 43 myOnuKanuu,
ot kouto 27 ca pedepupanu B SCOPUS/WoS (12 ¢ IF dakrop). Hayunure nmybaukanuu ca
nUTUpaHu 0010 68 mbTH, oT KouTo 48 ca pedepupanu B SCOPUS/WoS. Uunekcbt Ha Xupir 3a
nuTHpyeMoctTa Ha nmyonukanuute e 4. [I-p IleTkoB y4yacTBa B KOHKypca ¢ 27 myOnukanuu 1 48
nutupanus cnopen SCOPUS/WoS. IlpencraBeH € COUCHK ChC 3HAYMUTEICH OpOMl ydacTHsl B
HAIIMOHATHU ¥ MEXYHapOJHN KOH(PEPEHIINH U y4acTusi B HAy4YHU MpoekTH. [IpeacraBenure ot
KaHJugaTa B TaONWYeH BUJ JaHHH, CHIJIACHO M3HMCKBAHMATA 32 3a€MaHE Ha aKaJeMHUYHATa
JUTHKHOCT "JTOTIEHT", 3aJI0KCHH B 3aKOHA 3a pa3BUTHE Ha akaneMudyHus cbctaB B Pb (3PACPB) n
npaBunHuuuTe Ha BAH BkitouBar, KakTo cienBa:

- MO KpUTepui A - nucepranus 3a HayyHa cteneH "nokrop" (50 Toukmn);

- o kputepuit B - 7 mybomukanuu ¢ uaaexcu Q2 (2), Q3 (4), Q4 (1), obmo 112 1. npu
n3ucksanu 100 T.;

- 1o kputepuii I'7 - 20 cratun (00110 245 T. npu usucksanu 220 1. cnopen IIpaBunHuk 3a
npuiarade Ha 3PAC - UDTT);

- 1o kputepuii J| — 92 Touku oT mocoueHu uuTatu (npu uznucksanu 60 T.);

- kputepuii E — 30 1. (ipu u3uckBanu 0 T.).

[To mocnennust kputepuit ria. ac. IleTkoB moka3Ba akTUBHA JAEWHOCT KaTO yYacTHHUK B
HayuyHu npoekTH. Vckam ga orOenexka ywyactuero Ha a-p IletkoB xbMm ,,lleHTHp 3a BUCOKH
TEXHOJIOTUM B 00JacTTa Ha HAHOPAa3MEPHU U HAHOCTPYKTYPHPAHU CIOEBE U CBPBXTBBPAU
nokputust” (2008 r. — 2010 r.), OneparuBHa nporpama ,,PazBurrue U KOHKypEeHTOCIIOCOOHOCT Ha
obarapckara ukonomuka" (2007 — 2013 r.) u Horosop ¢ @ ,,HU” ,,000pynBaHe 1 METOIUKA 32
XapakTepu3rupaHe Ha MUKPO U HAHOTBBPAOCT Ha CBPBXTBbPAN MaTepuanu v nokputus’ (2008 r.
— 2010 r.) u EBponeiicku npoekt INCO — CT — 2005 — 016805. RTCNANOHARD, kouto
nocBosisiBaT Ha [JITID na obopynBa HOBa TexHOJOTMYHA 0a3a W CHBPEMEHHM amaparypu 3a
XapakTepu3upaHe Ha TBHPIU MOKPUTHSI.

J-p IleTkoB uMa yyacTusi B peAuiia HayqYHH GOpyMU U KOH(PEPEHIIUH C AOKIA] WU KaTo
opranuzatop. bun e rocr-nekrop B Texnuuecku yHuBepcureT Jlubepen, xatenpa
Martepuano3nanue, PenyOnuka Uexus, KbAETO € U3HECHN JEKIUsS Ha TeMa ,, | bHKH MOKPUTUS —
(dbopMupaHe, xapakTepu3upaHe, CBOMCTBA U MPUIIOKEHUS .

[IpencraBeHaTa crnpaBkaTa 3a M3MBJIHEHHE HA MUHUMAJIHMTE WM3MCKBAaHUS € M3rOTBEHA
cbriacHo Web of Science/Scopus. O000111eHUTE JaHHU HAITBIHO OTTOBApSAT HA KOJUYECTBEHUTE
nokazatenu oT usnckBanusta Ha 3PACPB u usuckBanusara na BAH-UOTT.

2. Obwa xapakxmepucmuka Ha HAYYHAMa, HAYYHO-NPULONCHAMA U Ne0a202Uuieckama 0etHoCcm
Ha KaHouoama (HayyHu obracmu u npooaemu; n0020meenu OOKMOPaAHmu U OUNIOMAHMUL).
Hayunara u Hay4HO-ipHIio’kHaTa aeiHocT Ha 1-p Huxonaii [TetkoB e B o6nacrtTa Ha:
- KOHTPOJI ¥ 1T0100psiBaHe Ha (PU3MUECKUTE MPOLIECH Ha OTJIaraHe Ha MOKPUTHUS OT IapoBa
(haza (eneKTpoAbroBO M3MAPEHUE U MATHETPOHHO Pa3MpaIlBaHE);



- TexHonorus 3a HaHacsiHE HA TBBPAU M CBPBXTBBPAU IOKPUTHUSA, ABYKOMIIOHEHTHH U
MHOTOKOMIIOHEHTHH IIOKPUTHSI, €AHOCIONHN U MHOTOCIOMHHM IOKPHUTHUS, HAHOCTPYKTYpUPaHH,
HAHOKOMIIO3UTHU U TPaJIMEHTHU IIOKPUTHS;

- PVD npouecu: BakyymHa Iuta3Ma, yNpaBJICHHE U YChbBBPIICHCTBAHE Ha IUIA3MEHUTE
IIPOLIECH, U MAaTEMaTUYECKO MOJIETIMPAaHE Ha MPOLIECUTE.

Hayunure npunocu Ha Hukomaii [IeTkoB ca mpeaquMHO B 001acTTa HA MOAU(HUIMPaHE HA
METaJIHH OBBPXHOCTH Upe3 KaTOAHO-IBIOBO OTJIaraHe OT rapoBa (aza Ha TBBPIH H CBPbXTBBPIH
M3HOCOYCTOWYMBM TIOKPUTUS U M3CIe/lBaHE Ha (PU3MKO-MEXaHUYHUTE U TPUOOJOTHYHUTE UM
CBOWCTBA. Y4acTBa B pPa3pa0OTBAHETO HAa TEXHOJIOTMU 3a pA3JIUYHU BUAOBE MOKPUTHUA H
noJo0psiBaHe U yIpaBjieHUEe Ha 000pyiBaHe 3a MPOU3BOJCTBO HA TBBPAH MOKPUTHUS, U3PAOOTEHN
OT KapOuau, HUTPUAM W KapOOHUTpuUIM upe3 Mmerona Ha PVD. B nombiHeHue ocblecTBsBa
XapayepHa W coTyepHa MOAIpHKKAa Ha o0OOpynBaHE 3a TONy4YaBaHE Ha CBPBXTBBPAH
HAaHOCTPYKTYPUPAHU U HAHOKOMIIO3UTHATA MOKPUTHUSL.

Kangunatst € popmynupan B aBTOpcKaTa i CIipaBKa OCHOBHH HAIIPAaBIICHHS U IPUHOCH,
C KOMTO ChbM ChIJIaCHA U OLICHSIBAM, KaKTO CJIe/IBa.

1. Mopaenupane Ha nporeca Ha KaTOJHO-AbIOBO U3NapeHue - pa3paboTeH € MoJen (MEeTox)
32 M3YMCICHHWE Ha KOJMYECTBOTO M3MAapeH MaTepual Ha KaToAa KaTo (YHKLHMS Ha TOKa Ha
eJIeKTpuueckara 1pra. M3pbpiiena e Bepudukaliys Ha Mojesna (CpaBHEHUETO MEXTy U3UNCIICHUTE
pe3yJITaTi 3a AIyMUHUEBU U XPOMOBH KaTOIU U €KCIIEPUMEHTAIIHO MTOTYUYCHUTE JAHHU 3a ChIIUS
THUII KaTO/I1), KOSITO TIOKa3Ba Pa3yMHO CHBIIAJICHUE.

2. llomyuaBaHe u M3ClieIBaHE HA KapOOHUTpHUIU HA ocHOBaTa Ha Ti u Cr.
Hanecenn ca cepum tutran kapOonutpumau (TiCN) u cepus xpom kapOonutpuaau (CrCN)
MOKPUTHS Ype3 KaTOJHO-IBbIOBO OTJaraHe OT MmapoBa ¢aza, U € u3cieABaHa 3aBUCHMOCT OT
U3MOJI3BaHUsl  BBIVIEPOJOHOCUTEN. V3cienBaHO € BIUSHUETO BBPXY CTEXHOMETPUSTA,
CTPYKTypaTa, MEXaHUUYHUTE ¥ TPUOOJIOTHYHUTE CBOWCTBA HA MOKPUTHATA OT pelulla apaMeTpH
Ha HaHacsHeTo. TiCN mokpuTusTa ca HaHeceHU BbpXy Xupypruusa cromana AISI 316 u Bbpxy
IIOJIJIOKKH OT allyMMHMEBH CILIaBU, MHCTpyMeHTanHa cromana EN ISO HS 6-5-2. U3cnensana e
U e aHanu3upana onocbBMecTuMocTTa Ha TICN MOKPHUTHS HAHECEHH BBPXY XUPYprUuHa CTOMaHa
AISI 316.

HamnpaBeno e cpaBHeHue Ha MexaHuyHuUTe U TpubosornyHu csoiicTBa Ha TiCN u CrCN
MTOKPUTHUSI OTJIOXKEHU IIPU UICHTUYHU YCJIOBUs Ha HaHacsHe. HampaseHo e 3akimtouenue, ye TiCN
IIOKa3Ba M0-BUCOKH CTOMHOCTH Ha TBBPAOCTTA, aAXe3UsTa, Koe(ullMeHTa Ha TPUEHE U CKOPOCTTa
Ha U3HOCBaHe Ha NOKpUTHETO B cpaBHEHHUE ¢ CrCN.

3. HonyanaHe U U3CJIeABaHe HA MHOIOCIIOMHHN HAHOKOMIIO3HUTH.

N3zcnensanu ca AISiN nmokputusi, MoJy4eHH Ype3 METOAa Ha KaTOJHO-AbIOBO OTJIaraHe oT
napoBa (asa, KaTo ca u3clieIBAHU MOP(OJIOTHATA HA IOBBPXHOCTTA, CTPYKTypaTa, MEXaHUUHUTE
1 TpuOOJIOTUYHH CBOMcTBa MOKpuTHETO. M3cnenBan e edpekrbT Ha enementute Tiu Cr (kakTo u
TSXHOTO KOJMYECTBO), KOTAaTO ce T00aBAT KbM Tpolieca Ha u3pactBane Ha AlSiN - HaHeceHH ca
AITiSiIN u AICrSiN mokpuTusi upe3 MeTo/la Ha KaTOJIHO-ABrOBO OTJIaraHe oT mapoBa ¢asa.



[Tonydenure pe3yaTaTu MO3BOJIABAT Ja C€ HAHECE MOKPUTHUE BbPXY MHCTPYMEHTH, HA OCHOBAaTa
Ha eneMmenture Al, Cr, Ti, Si u N npu remneparypa ot 400 °C, ¢ )xenaHuTe Hall-100pu MEXaHUIHU
1 TpUOOJIOTUYHH CBOMCTBA B 3aBUCUMOCT OT TEXHUTE MPUIIOKEHHS (I10-CIEeUAIHO 32 00paboTka
Ha 3aKaJeHU U HE3aKaJICHH CTOMAaHH).

4. IlomyuyaBaHe M U3CII€JBAHE HA MHOTOCJIONHU HUTPUAU

Mmuorocnoitin CrN/TiN HaHONOKpPUTHS ca HAaHECEHH Ype3 KaTOJHO-ABrOBO OTJaraHe OT
napoBa (aza, mpu temmeparypa 300°C. YcTaHOBEHO €, Y€ MEXaHWYHUTE U TPHUOOIOTUIHHUTE
cBoiictBa Ha MHorocioitHuTe CrN/TiN nmokputHs ca mo-m1o0pu OT Te3W Ha €AMHUYHHUTE CIIOCBE
u3rpaxkgamu crpykrypure. To3u edekr e o0scHEH ¢ TOBa, Ye HaMaJABaHETO Ha Mepuoja Ha
MOJyJalysg BOAU JO HamMalsBaHe Ha pa3Mepa Ha KPUCTAJIUTE M BOAU [0 YBEJIMYaBaHE Ha
TBBpAOCTTa cropen 3akoHa Ha Xoun-Iletu (H ~ d-1/2, d e pasmepbT Ha 3bpHOTO). YCTAaHOBEH €
nepuoJ Ha Moaynauus or 8,8 nm, Opu KOHTO ce€ JOCTUraT Hail-moOpuTe napameTpu Ha
MHorocioitHuTe HanocnorHu nmokputus CrN/TiN. HanpaBeHo e 3akiroueHue, 4e MHOTOCIIOMHUTE
CrN/TiN mokpuTHsi ca OIXOSIIH 33 UHAYCTPUATHO MPUIIOKEHHUE, TTO-CIICIIUAITHO 32 HAHACSHE
BBPXY METaa000padoTBaII HHCTPYMEHTH.

Pa3paborenu ca v HaHOpa3MEpHU MHOTOCJIONHHM MOKPUTHS Ha OCHOBAaTa HA AyMHUHHHA H
tutaH. Beska mHorocnoiina Ti-Al-Si-N cTpykTypa Ha MOKpUTHSATA € U3rpajaeHa ot 49 6u-cios ¢
paznuuHa nedenvna (8+13 nm) 1 pa3NUYHO CHOTHOIICHHUE HA TUTAHA KbM ATyMUHUS. Y CTAHOBEHO
€, Y€ Te3W MOKPUTHUS ca MOAXOMAIM 32 HaHACSHE BbPXY METaro00padoTBallll MHCTPYMEHTH.
N3mepenute koeuIMeHTH TpH CyXxo TpueHe ca B mHTepBanma 0,22 + 0,36. Hanecenu ca m
nscnensanu ase rpynu TiN/AITIN u AITiN/TiN HaHOpa3MepHH MHOTOCTIOHHH MOKPUTHS. BposT
Ha Ou-cioeBete € B uHTepBaia 103 + 207, a nebenuuuTe Ha Ou-cioesete ca ot 11,6 nm 1o 26,3
nm.

J-p IleTkoB uma neparoruyecka A1eHHOCT KaTO XOHOPYBAH aCUCTEHT U JIBE€ FOJIMHU € BOJUI
yOpaXXHEHUs 3a CTYAEHTH MO JaucHumiuHute ,llpunokHu MeToau 3a ymopaBleHHE Ha
TEXHOJIOTUYHU Tipoliecu” © ,,TeXHUYeCKH CpelIcTBa 3a aBToMaru3anus’ B TeXHUYeCKH
yauBepcuteT — Codus, punuan [1noBauB. PEKoOBOANI € eIMH yCTIeNTHO 3alUTHII JUTLIOMAHT.

3. OcHO8HU HAYYHU U/UTU HAYHHO-NPULONCHU NPUHOCU C OYEeHKA 00 KAK8A CmeneH me ca JU4HO
0eno Ha Kanouoama.

Hayunure Tpynose, ¢ kouto 1-p [leTkoB ydacTBa B KOHKypca ca C HaydyHa W HaydHO-
MPWIOKHA 3HAYMMOCT W OOoraTsiBaHE Ha ChINECTBYBamM 3HAHWA. (OCHOBHH TNPUHOCH ca
pazpaboTBaHe U WU3CJIeIBaHE HA TBBPAU U CBPBXTBHPAU HAHOKOMITO3UTHU TOKPHUTHS,
MHOTOCIIOHM TOKPUTHS 332 WHAYCTPHAIHU TpUiIoKeHus. Pa3paboTeHn ca HAHOKOMITO3UTHHU
MOKPHUTHSI U TIOKPUTHSI C IEPUOUIHO MOYJIUPAH ChCTaB, ChUETABAIIO CBPHXTBHPIOCT U BHCOKA
YCTOWYHMBOCT Ha €NMACTHYHU M IAacTHUHU jaedopmanuu. Pa3paboTeHUTe HOBU TEXHOJIOTHH 3a
HaHACSHE Ha MOKPUTHUS 4Ype3 KaTOIAHO-ABrOBO OTJaraHe OT mapoBa ¢asza, ca MOIXOJAININ 3a
BHEJPSIBAHE BbPXY pPeaTHH HHCTPYMEHTH — HAITP. MEAUIIMHCKH HHCTPYMEHTH Y HMILIAHTH H JIP.

AHanmu3bT W TpEleHKa Ha Taka (OpPMYJIHUPAHHUTE MPUHOCH TH XapaKTEPH3UPAT KaTo
Ch3JaBaHC HAa HOBM METOJM 3a IOJy4YaBaHE HA MaTepHald 3a THHKOCIOWHH TOKPUTHS 3a



NPUWIOKEHHEe B TNpaKTHKaTa M o0orarsBaHe Ha ChHIIECTBYBAIlM 3HAHUS U TEOPUHU B
MaTepuajgo3HaHueTo. B ctaTuuTte, BKIIOYEHH B XaOWIUTAaMOHHUS TPYA (Kputepuit B — 7 pabotn)
n-p IletkoB e mbpBH aBTOpP, KOETO KATETOPUYHO OMpEeNiss HEroBUsS OCHOBEH INPUHOC B
nyOIMKyBaHUTE Pa3paObOTKH U PE3YITATH.

WmxeHnepHuTe Mo3HaHUS U yMmeHus Ha A-p IlerkoB B oOmacTra Ha aBTOMAaTU3alUs U
METOJIM 3a yNpPaBICHUE HAa TEXHOJIOTMYHU MIPOLECH, KAKTO U JOI'BJIHUTEIHATA ClIEHUAIN3aLMs B
obmacTTa Ha (PU3MYHOTO MATEPHAJIO3HAHUE IO OMPEICNIAT KaTo M3TPaJicH yueH ¢ eKCIepTu3aTa,
KOSITO UMa MTOTEHITMA 3a pa3BUTHE B TEMAaTHKaTa ,,ipriioxkHa ¢pusuka“ Ha [JIT1D.

4. KbM nipeicTaBeHUTE MaTepUaIi MO KOHKYpca HAMaM KpUTUYHHU 3a0enexku. Beuuku
MaTepUajy ca U3TOTBEHH MPEIU3HO U B ChOTBETCBUE C U3UCKBAHUATA HA 3aKOHA.

5. Cien karo ce 3amo3Hax € MPEACTaBEHHUTE 10 KOHKYypCca JOKYMEHTH, MAaTepUalld U
Hay4YHU TPYJOBE, U CJIE/] AaHAJIU3 Ha TAXHATA 3HAYUMOCT U ChJIbPKALIUTE CE B TAX HAYYHH, HAy4YHO-
NPWIOKHU M NPUIIOKHU IPUHOCH, MOTa Jia HampaBs 3akKIl4YeHHe, Y€ HAayKOMETPUUHUTE
MOKa3aTeJ M3ITBJIHABAT U IOPH HAIXBHPIIAT 110 BCHUYKHU MOKA3aTeNH CHeIU(DUIHUTE H3UCKBAHHS
Ha 3PACPbB u [lpaBunnuka Ha BAH-U®TT. Hayunara kBanu¢ukamus Ha 1i. ac. 1-p [leTkos
OTroBaps Ha W3MCKBAHUATA 3a aKaJeMUYHaTa UIBKHOCT ,,JJOLEHT" MO MpOo(heCHOHAIHO
Hanpasienue 4.1. duznyecku HayKH, COEIMATHOCT ,,PU3MKa Ha KOHJIEH3UpaHaTa MaTepus‘.

Hara 28.10.2023 r. Wsroreui:
/monmuc/



REVIEW

by competition for the academic position "docent" professional direction

4.1 "Physical sciences", specialty "Physics of condensed matter"

(Multifunctional nanostructured and nanosized materials and nanotechnologies for
mechatronics and medicine) for the needs of CLPF-BAS, Plovdiv, according to the
announcement in State Gazette No. 52 of 16.06.2023,

with candidate: ch. Assistant Professor Nikolay Stefanov Petkov, Ph.D

Reviewer: Evgenia Petrova Valcheva, D Sc, Professor, Faculty of Physics of SU "'St.
Kliment Ohridski"

1. General characteristics of the presented materials

The only candidate for the announced competition is Ch. Assistant Professor Nikolay
Stefanov Petkov, PhD. The candidate has submitted all materials for the competition required by
the Law on the Development of the Academic Staff in the Republic of Bulgaria.

Dr. Petkov graduated in 2001 with a master's degree in automation and systems engineering,
with a professional qualification as an engineer in automation and systems engineering from the
Technical University - Sofia, Plovdiv branch. In 2009, he defended a dissertation for the
acquisition of the educational and scientific degree of doctor in the scientific specialty "Elements
and devices of automation and computer technology" on the topic "Automatic adjustment of
regulators and diagnostics", prepared at the Technical University - Sofia, branch Plovdiv, faculty
" Electronics and Automation", Department of "Control Systems".

During the period 2003 - 2005, Dr. Petkov was a part-time assistant at the Technical
University - Sofia, Plovdiv branch, Faculty of Electronics and Automation, Department of Control
Systems. Leads exercises for students in the disciplines "Applied methods for managing
technological processes" and "Technical tools for automation".

From 2007 to 2010, he worked at the National Academy of Sciences and Arts as an
automation engineer and senior engineer. 2nd century, and from 2011 until now as ch. during the
entire period after his graduation until now, Dr. Petkov undertook numerous specializations and
studies at the Technical University of Graz, Austria, as well as at several universities in the Czech
Republic, where topics such as nanomaterials, modern technologies and innovations, and material
science complement and further develop Dr. Petkov's scientific expertise in condensed matter
physics. Thus, together with his main specialty "automation and systems engineering", Dr. Petkov
acquires a professional profile suitable for the scientific subject of CLPF.

The complete list of Dr. Petkov's scientific works includes a total of 43 publications, of which
27 are referenced in SCOPUS/WoS (12 with IF factor). The scientific publications were cited a
total of 68 times, of which 48 were referenced in SCOPUS/WoS. The Hirsch index for the citation
of publications is 4. Dr. Petkov participated in the competition with 27 publications and 48 citations
according to SCOPUS/WoS. A list with a significant number of participations in national and
international conferences and participations in scientific projects is presented. The data submitted
by the candidate in tabular form, in accordance with the requirements for holding the academic



position of "associate professor", laid down in the Law on the Development of the Academic Staff
in the Republic of Belarus (ZRASRB) and the regulations of the BAS include the following:

- according to criterion A - dissertation for the scientific degree "doctor" (50 points);

- according to criterion B - 7 publications with indexes Q2 (2), Q3 (4), Q4 (1), a total of
112 items out of the required 100 items;

- according to criterion G7 - 20 articles (total 245 items with required 220 items according
to the Regulations for the implementation of ZRAS - IFTT);

- according to criterion D — 92 points from specified citations (for a required 60 points);

- criterion E — 30 points (if 0 points are required).

According to the last criterion ch. Associate Professor Petkov shows active activity as a
participant in scientific projects. I would like to note Dr. Petkov's participation in the "Center for
High Technologies in the Field of Nanosized and Nanostructured Layers and Superhard
Coatings" (2008 - 2010), Operational Program "Development and Competitiveness of the
Bulgarian Economy" (2007 - 2013) d.) and Contract with F "NI" "Equipment and methodology
for characterization of micro and nanohardness of superhard materials and coatings" (2008 -
2010) and European project INCO - CT - 2005 - 016805. RTCNANOHARD, which allow of
CLPF to equip a new technological base and modern equipment for the characterization of solid
coatings.

Dr. Petkov has participated in a number of scientific forums and conferences with a report or
as an organizer. He was a guest lecturer at the Technical University of Liberec, Department of
Materials Science, Czech Republic, where he gave a lecture on "Thin coatings - formation,
characterization, properties and applications".

The presented reference for meeting the minimum requirements has been prepared according
to Web of Science/Scopus. The summarized data fully comply with the quantitative indicators from
the requirements of the RSARB and the requirements of the BAS-IFTT.

2. General characteristics of the candidate's scientific, scientific-applied and pedagogical
activities (scientific fields and problems; prepared doctoral and graduate students).

The scientific and scientific-applied activity of Dr. Nikolay Petkov is in the field of:

- control and improvement of the physical processes of vapor phase coating deposition
(electro-arc evaporation and magnetron sputtering);

- Technology for applying hard and ultra-hard coatings, two-component and multi-
component coatings, single-layer and multilayer coatings, nanostructured, nanocomposite and
gradient coatings;

- PVD processes: vacuum plasma, control and improvement of plasma processes, and
mathematical modeling of the processes.

Nikolay Petkov's scientific contributions are mainly in the field of modification of metal
surfaces by cathodic arc vapor deposition of hard and superhard wear-resistant coatings and
research of their physico-mechanical and tribological properties. He is involved in the
development of technologies for various types of coatings and the improvement and management
of equipment for the production of hard coatings made of carbides, nitrides and carbonitrides by
the PVD method. In addition, it provides hardware and software support for equipment for
obtaining superhard nanostructured and nanocomposite coatings.



The candidate has formulated in his author's reference main directions and contributions,
with which I agree and appreciate, as follows.

1. Modeling of the cathodic arc evaporation process - a model (method) was

developed to calculate the amount of evaporated material at the cathode as a function of the electric
arc current. Model verification (the comparison between calculated results for aluminum and
chromium cathodes and experimentally obtained data for the same type of cathodes) was
performed, which showed a reasonable match.
2. Preparation and study of carbonitrides based on Ti and Cr. A series of titanium carbonitride
(TiCN) and a series of chromium carbonitride (CrCN) coatings were deposited by cathodic arc
vapor deposition, and the dependence on the carbon carrier used was investigated. The influence
on the stoichiometry, structure, mechanical and tribological properties of the coatings by a number
of application parameters was investigated. TICN coatings were applied to AISI 316 surgical steel
and to aluminum alloy substrates, tool steel EN ISO HS 6-5-2. The biocompatibility of TiCN
coatings applied to AISI 316 surgical steel was investigated and analyzed.

A comparison was made of the mechanical and tribological properties of TiCN and CrCN
coatings deposited under identical deposition conditions. It is concluded that TICN shows higher
values of hardness, adhesion, coefficient of friction and wear rate of the coating compared to
CrCN.

3. Preparation and study of multilayer nanocomposites. AISiN coatings obtained by
the method of cathodic arc deposition from the vapor phase were investigated, and the surface
morphology, structure, mechanical and tribological properties of the coating were investigated.
The effect of Ti and Cr elements (as well as their amount) when added to the AISiN growth
process was investigated - AITiSiN and AICrSiN coatings were deposited by the cathodic arc
vapor deposition method. The obtained results allow to apply a coating on tools, based on the
elements Al, Cr, Ti, Si and N at a temperature of 400 °C, with the desired best mechanical and
tribological properties depending on their applications (in particular for machining of hardened
and unhardened steels).

4. Preparation and study of multilayer nitrides. Multilayer CrN/TiN nanocoatings
were deposited by cathodic arc vapor deposition at a temperature of 300°C. It was found that the
mechanical and tribological properties of the multilayer CrN/TiN coatings are better than those of
the single layers building the structures. This effect is explained by the fact that a decrease in the
modulation period leads to a decrease in the size of the crystals and leads to an increase in the
hardness according to the Hall-Petch law (H ~ d-1/2, d is the grain size). A modulation period of
8.8 nm was found to achieve the best parameters of CrN/TiN multilayer nanolayer coatings. It is
concluded that CrN/TiN multilayer coatings are suitable for industrial application, in particular for
application on metalworking tools.

Nanoscale multilayer coatings based on aluminum and titanium have also been developed.
Each multilayer Ti-Al-Si-N coating structure is made up of 49 bi-layers with different thickness
(8+13 nm) and different ratio of titanium to aluminum. These coatings have been found to be
suitable for application to metalworking tools. The measured dry friction coefficients are in the
range 0.22 + 0.36. Two groups of TiN/AITiN and AITiN/TiN nanoscale multilayer coatings were
deposited and investigated. The number of bi-layers is in the range 103 + 207 and the thicknesses
of the bi-layers are from 11.6 nm to 26.3 nm.



Dr. Petkov has a pedagogical activity as a part-time assistant and for two years he led
exercises for students in the disciplines "Applied methods for managing technological processes"
and "Technical tools for automation" at the Technical University - Sofia, Plovdiv branch. It was
supervised by a successfully defended graduate.

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

The scientific works with which Dr. Petkov participated in the competition are of scientific
and scientific-applied significance and enrichment of existing knowledge. Main contributions are
development and research of hard and superhard nanocomposite coatings, multilayer coatings for
industrial applications. Nanocomposite coatings and coatings with a periodically modulated
composition, combining superhardness and high resistance to elastic and plastic deformations,
have been developed. The developed new technologies for applying coatings by vapor phase
cathodic arc deposition are suitable for implementation on real tools - e.g. medical instruments and
implants etc.

The analysis and evaluation of the contributions formulated in this way characterizes them
as creating new methods for obtaining materials for thin-layer coatings for application in practice
and enriching existing knowledge and theories in material science. In the articles included in the
habilitation work (criterion B — 7 works), Dr. Petkov is the first author, which definitely determines
his main contribution to the published developments and results.

Dr. Petkov's engineering knowledge and skills in the field of automation and methods for
controlling technological processes, as well as the additional specialization in the field of physical
materials science, define him as a well-established scientist with the expertise that has potential
for development in the "applied physics" subject of CLPF.

4. I have no critical comments regarding the submitted materials for the competition. All
materials are prepared precisely and in accordance with the requirements of the law.

5. Having familiarized myself with the documents, materials and scientific works presented
at the competition, and after analyzing their significance and the scientific, scientific-applied and
applied contributions contained in them, I can conclude that scientometric indicators fulfill and
even exceed all indicators the specific requirements of the RSARB and the Regulations of the
BAS-IFTT. The scientific qualification of Ch. assistant professor Dr. Petkov meets the
requirements for the academic position "associate professor" in professional direction 4.1. Physical
Sciences, Condensed Matter Physics.

Date 28.10.2023 Prepared by:
/signature/



