PELOEH3UA

Ilo xoHkypc 3a 3aeMaHe Ha aKaJeMHMYHATA JIbXKHOCT ,JOHEHT®, mpodecnoHaTHO
HanpasiieHue 4.1.“@usznyecku Hayku', HaydyHa croenuaaHocT ,,Pu3uMKka Ha KOHJEH3MpaHaTa
Matepus* 00sBeH 3a HykauTe Ha L{enTpanHa naboparopus mo npuiiokHa ¢pusuka npu beiarapcka
aKaJeMus Ha HayKuTe B J{bpikaBeH BeCTHUK, Opoit 52, ctp.150 ot 16.06.2023 .

EnnncrBen kanauaar no koukypca: Hukonait CredanoB [IETKOB, moktop, 1II. acuCTeHT B
Ientpanna nadoparopus no npuioxua pusuka BAH, rp. [Tnosaus

Peuensent: lsan HEJIKOB VBanoB ntH, npodecop

1. OO0uI0 onucanye Ha NPEACTABEHUTE MATEPHAIH

IIpencraBenuTe MM 3a peLeH3upaHe marepuany Ha ri1. acucteHt 1-p H. C. IleTkoB nmo kKoHKypca
ca B cboTBeTCTBHE € M3ucKBaHusATa Ha 3PAC nHa P. bearapus IlpaBuiHuka 3a npuioxeHue Ha
3PAC na BAH u u3uckBanusara Ha Hayunus ceBer Ha UDTT BAH (aktyanusupanu Ha 18.04.2019
r.) 3a HanpasieHue 4.1., Bxi. Tabmumm 1 m 2. JIokymeHTHTE IO KOHKypca ca 000OIIeHH B
ABTOpCKa cllpaBKa 3a HayYHU M HAYYHO-TIPWJIOKHU IPUHOCH, KOIHUS Ha JUIUIOMM 3a BHCLIE
oOpa3oBaHMe U 3a oOpa3oBaTesiHaTa U Hay4yHa CTENEeH ,,JOKTOP®, CIIUCHIM U KOMMs Ha Hay4HU
nyOJInKanuy, 3a0ens3aHn MUTUPAHUS U JOKYMEHTH 3a yJ4acTHe B HAyUYHU NPOEKTU. MaTepuanute
ca NOJArOTBEHU B CHOTBETCTBHE C M3NCKBaHMATA Ha IIpaBuinHuka 3a npuiarane Ha 3PAC nHa Pb.
Kannunaret e mpencraBun 6uorpaduyHu JaHHU U 3@ CTaX MO crenuanHocTTa. lpunoxenure
MaTepuaIl OTTOBapAT JTOKYMEHTAJIHO Ha M3MCKBAHMSTA 3@ yYacTHE B KOHKYpPC 3a aKajJeMUYHaTa
JUTBAKHOCT ,,JIOLIEHT" ¥ ca aJleKBaTHU Ha MpodecnoHanHOTO HampasieHue 4.1. u cnenuanHocTTa
(TemaTHKaTa) Ha 0OSIBEHHS KOHKYPC.

Kparka Onorpaguyna nngopmanus

KangunatsT e 3aBbpiumi ¢ MHOro 100wp yenex npe3 2001 r. TY- Codus, punman Ilnosnus c
npuao06uTa 00pa30BaTEHO-KBATU(PHUKAIIMOHHA CTETEH ,,MaruCThp‘ — MH)KEHep M0 aBTOMAaTHKa U
cuctemoTexnuka. [IpumoOun € oOpa3oBaTenHaTa M HaydHa cTemeH ,,JokTop™ mpe3 2009 T. ¢
Hay4Ha crnienuaiHocT 02.21.02 ,,EnmeMeHTH M yCTpONCTBA Ha aBTOMATH KaTa U MU3YHCIUTEIHATA
texHuka*“. Hayunara my kapuepa 3anousa (2003-2005) kato XxoHOpyBaH acucTeHT B TY - ¢punnan
[Tnosaus. B Ilenrpannara maboparopust mo mpuiokua ¢usuka npu BAH (ILJITI®) 3amousa
pabora mpe3 2007 r., kKaTo WHXKEHEep Mo aBToMaru3aius, a oT 2010 r. meyenu KOHKYpPC 3a Hay4YeH
ChTpYIHHUK 2 CT., M 0T 2011 3a rmaBen acucrent B LIJIII®. Hayunata My akTHBHOCT KOPECITOHAMPA
C TeMaTHKaTa Ha HACTOSAUIMS KOHKYpC U € B HampaBieHusTa: [Ipunoxna ¢usuka; dusnka Ha
KOHJIeH3upaHarta Matepusi; HaHoHayku, HOBU MaTepHuaau U TEXHOJIOTHH.



2. HavyHa akTHBHOCT HA KAHAMAATA cpaBHeHa ¢ m3uckBanuata Ha 3PAC Ha P. Bnarapus
IIpaBuannka 3a npujokenue Ha 3PAC ua BAH u n3uckpanusita Ha Hayunus cLBeT HA
HNDTT GAH

J-p H. IleTkoB e npeacTaBui 3a ydacTue B KOHKypca: aBTopedepaT Ha JUCEPTAMOHEH TPyl Ha
Tema ,,ABTOMaTHYHAa HACTPOWKA Ha peryjaTopu v AuarHoctuka“ (3ammureHa 2009 r.), CHUCHK OT
43 myOnukanuu B HayuHu crucanus (ot kouto 12 ¢ |F), moknaan Ha HaydHH GOPYMH H3IIE3/IH B
I'BJICH TEKCT B pedepupanu coopaunu. TpyaoBere Ha KaHAWIATa ca B 00JacTTa Ha IPUIOKHATA
¢u3uka u pu3uKaTa Ha KOHIEH3MpaHaTa MaTepHsl, BKIIOUUTEIHO Pa3padOTBAHETO HA TEXHOJIOTHH
3a MOJy4yaBaHE Ha TBBPAU U CBPBXTBBPAM MOKPUTHS U LieJI€HAcO4YeHO ymnpasieHue Ha PVD
IIPOLIECH.

JlucepTanmOHHUAT TPY/ Ha KaHauaata (moka3zarten Al) Hama na Obae perieH3upaH, HO 3a MO-
II'BJIHO MPEACTaBsIHE HA YYaCTHHUKA B KOHKYpca IlIe CIOMEHa, Y€ TOH € CBbp3aH ¢ pa3paboTBaHe Ha
QITOPUTHM 32 AaBTOMATHYHA HACTPOWKA HA PEryJlaTopy 3a YIOpaBleHHWE Ha IIUPOK Kiac OT
TEXHOJIOTUYHU OOEKTH U mpoiecu. Pesynrarure ca myOinMKyBaHU, ChOTBETHO: 1 Op. B Hay4dHO
crucaHue, 5 B JOKJIAAM HAa 3 HAIMOHATHM U 2 MeXIaHapoAHH Qopymu. MUHUMaTHHUTE
M3UCKBAHMS 3a aKaJl. JUTbXHOCT ,,J01eHT" B [IpaBunnuka kbMm 3PAC na Pb, na BAH u UOTT no
nokazaren Al e 50 T., Ha KOETO KAHAWJAATAa OTTOBapPH.

I-p H. IletkoB mma Scopus h-index 4. IlyOomukanuoHHATa My aKTHBHOCT MOXeE 1a Oble
orpezieNieHa KaTo Hay4HO-EKCIEPUMEHTaTIHa ¢ MOTUBUPAHE Ha Bb3MOXHOCTH 32 MPHJIOKEHHE Ha
pesynrarute. Hayunute myOaMKanuy Ha KaHauaaTa mo mokasaren B (XaOuiutaiioHeH Tpya -
HAy4YHH MyONMKanuu B pedepupaHd U MHISKCUPAHU HAyYHU CIIMCAaHHS C HaydyHa WHOOpMAIHS
ceritacHo Web of Science and Scopus) ca Homepupanu ot Bl 1o B7. KanauaatsT e npeacTaBui
pabotu ¢ paznpenenenue o dakrop (Q) myonukysanu B Thin Solid Films (Q2) — 1 6p., Journal
of Nano Research (Q3) - 3 op., J. Materials Engineering and Performance (Q2) — 1 6p., EPJ
Applied Physics (Q3) — 1 6p., Bulgarian Chemical Communication (Q4) — 1 6p. B npesicraBenute
nyonukanuu H. [letkoB e enuHcTBeH aBTOp B 1 padoTa M € mBbpBH aBTOpP B OCTaHAIUTE 6.
[Tocnemnute ca B Komabopaius ¢ HAIlld U 9y>KJISCTPAaHHU YYE€HHU, HO HETOBHUSAT MPHHOC € J100pe
pa3auyuMM U MOKpHUBA U3CieloBaTelIcKaTa yacT Mo LejieHacoyeHo ynpasieHnue Ha PVD mpouecu.
OO6musT 6poii Touku (Tadi. 1) mo moka3zarea B e 112 npu MUHUMATHO M3UCKBAHE 32 JITHKHOCTTA
,.aomeHt e 100 1.

Hayunute mybnukauuu cBbp3aHu ¢ rpynara nokaszareau I' (M3BbH xaOunmuTanvoHeH TpyH -
Hay4YHM MyONMKaluu B pedepupaHy U MHIESKCUPAHU HAyYHU CIMCaHMs ¢ HayyHa MHQOpManus
cerimacHo Web of Science and Scopus) ca noGpe oTpa3enu B Ta0:1.2 Ha IPUIIOKEHUTE JOKYMEHTH.
ITo nokazaren I'7 ca npencrasenu 20 Hayunu Tpyaa, Homepupanu ot I'7-1 no I'7-20, xouto ca
nyOJIMKyBaHM Clie/l 3alluTara Ha aucepranusaTta B nepuona 2012-2020 r. Pasnpenenenuero mo
kBapTanmu e: Q1 — 1 6p.; Q2 — 2 6p.; Q3 — 20p. u 15 padotu - SIR. B 2 ot paboTute kanaugara e
OBPBU aBTOpP, B 9 € BTOPH aBTOp, a B OCTaHAJIMTE € Ha Mo-oTjnanedeHa nosumus. 10 ot
nyOJIMKalMuUTe ca B crienuanusupanoro cnucanue Manufacturing Technology (IF 0.27 - 2023r. u
0.399 - 2016-2020r.), 3 nyonukaruu B Journal of Nano Research (IF 1.7); 1 8 Journ. of Cemical
Technology and Metallurgy (SJR); 1 8 Czech MM Sci. Journ. (SJR). 5 ot pabotute ca B



pedepupanu cOOpHMLIIM Ha MeXAyHapoAHH KoH(epeHuuu. Hayunute TpyaoBe ca
MYJITUAUCUUILUIMHAPHUA C TOJIEMU KOJIEKTHBH, KOETO € XapaKTepHO 3a TO3U TUIl M3CIICIABAHMS.
[IpunocsT Ha a-p H. IletkoB e pa3nuunM, Kato TOi € CBbp3aH ¢ TeMaTHKaTa Ha KOHKypca U € B
obOnacture: Mojenupane Ha TpPOLECH IPU KaTOJHO-AbroBo wusnapenue; [lomydyaBane wu
u3cneaBaHe Ha kapOonutpuau; [lonydyaBane u u3cineBaHe Ha MHOTOCIOMHM HAaHOKOMITO3UTH.
Hsawma npencraBenu nannu 3a I'8 (kuura) u I'9 (marentun). O600IIEHO 1O rpynaTa moKa3aTe/
I' ToukuTe Ha KaHAuAaTa ca 245 T. M HAABMIIABAT HOPMATHBHHUTE MapaMeTPH, KHJCTO
MUHHMMAJIHOTO U3UCKBAHE 3a IIBKHOCTTA ,,JOILICHT  3a cyMara nokasaresiu ot rpyna I', cbriacuo
[TpaBunnuka kbM 3PAC na Pb e 200 1., a cbriacuo to3u Ha UOTT 220 T.

KannuaareT e npuioxui cnuchk ¢ 48 HUTHPAHUA Ha TPYJOBE, B KOUTO TOW € ChaBTOp, KaTo 21
ca B YTBbPJEHUM HAy4yHU CIHCAHHUA C BHUCOK UMNAKT (akrtop. Haykomerpuunure naHHM Ha
KaHauaaTa mo nmokasared /1 ca 96 T. npu MuUHUMAaJIHU n3uckBaHus Ha [IpaBumauka kM 3PAC
Ha Pb - 50 1., a na UDTT 60 .

Hay4Ho-npuioskHaTa AeffHOCT Ha KaHAMJATa € MPEJCTaBeHa C ydyacThe B 1 MeXIyHapoJeH
npoekt (EBpomeiicku mnpoekr INCO-CT-2005-016805 RTC NANOHARD B obnacrra Ha
HAHOCTPYKTYPUPAHUTE TBHPIU U CBPBXTBBPAU MOKPUTHUS) U 2 nipoekTa GpuHancupanu ot GHU,
ceorBeTHO J[002-44/2008-2010r. u J1002-74/2008-210 r. u 1 npoekr ¢QuHaHCHUpaH OT
OmneparuBHa nporpama ,,Pa3Burue Ha KOHKYpPEHTHOCIIOCOOHOCTTa Ha ObJrapckata MKOHOMHKA  —
npoext BI'161P0003-1.2.04-0038 ot 2013 mo 2015 r. [anHu 3a memarormyecka IEHHOCT
KaHJAUJAThT € CIIOMEHaJI B ABTOpCKara cH crpaBka, karo oT 2003 mo 2005 r. e paborten karo
XOHOpyBaH acucTeHT B [lnoBnuBckus ¢punmnan Ha TY-Codusi, KbAETO € BOJEN YIPA)KHEHUS IO
«[IpunoxxHu MeToAM 3a yNpaBlIeHWE Ha TEXHOJOTHMYHHU MpolecH» U € pbKoBoauTen Ha 1
nuruiomanT. CymaTta oT Toukd o nokaszarenu rpyna E e 30 T. OtroBapst HAa MUHHMaJIHOTO
M3HMCKBAHE 3a JIIbKHOCTTA.

3. Oﬁoﬁmeﬂa OICHKA HA OCHOBHM HAVYHHU U HAVYHO-IIPUJIOZKHU IIPUHOCH HA KaHAUIATA

ITpunocure Ha n-p H. IleTkoB ca cBbp3aHM ¢ TeMaTUKaTa Ha KOHKypca M ca B oOjacTra Ha
HAHACAHETO Ha MOKPUTS upe3 KaTOJHO-ABIOBO OTiaraHe oT mapoBa (asza. Ilo moe MHeHue
NPUHOCUTE Ha KaHAMJAaTa MoraT Ja ce Pe3lOMHUpaT KaTo o0orarsBaHe Ha ChIIECTBYBAILlUTE
3HaHUS, BKJIIOYUTEIHO MOJEIMpAaHe Ha MpolecH B obiacTTa Ha (U3MKaTa Ha KOHJEH3MpaHaTa
MaTepHs U MPUJIOKEHHE Ha HAYYHUTE MOCTUKEHUSI B MUKPOCJIEKTPOHUKATA, MAITHHOCTPOCHETO
MeauuuHata. OCHOBHMTE HAyyHM NPUHOCH ca OTpa3eHH B HAyyHHUTE MYOJIMKAlMU IO
Homepauuuu B1 1o B7 u I'7 ot 1 10 20 1 Morat ga 6b1aT 0000111eHH B 00JIaCTHTE:

Temamuuna oonacm: Mooerupane Ha npoueca Ha KamooH0-0b2060 usnaperue. KaHmmaarbT
MMa BOJIeIIa poJisi B pa3paboTKaTa U MPUIIOKEHUETO Ha MOET 3a M3UYHCIISIBAHE Ha KOJMYECTBOTO
M3IMapeH MaTepuall OT KaToja KaTo GYHKIUS Ha TOKA Ha eleKTpuYecKara JIbra, Ipyu mporeca Ha
KaTOIHO-ABIOBO OTjiarane oT mapoBa (aza [B6,B7]. MomenbT mMa peauia MpeIdMCcTBa B
CpaBHEHHE C KJIACHYECKHUS MOIXO MpH Tporeca. [Ipu Hero He € HEOOXOaMMa MpeIBapUTETHA
nH(popMaIHs 3a TeMIepaTypaTa Ha KaTOJHOTO MeTHO. [Ipemioxker e koperupanl KoeQuIueHT,




KOHTO OTYMTA PA3JIMKUTE B TEXHHUYECKUTE YCJIOBHSI Ha Mpolleca HAa W3MapeHHe Ha MeTall BbB
BaKyyMHa cpe/ia upe3 eJIeKTpruiecKa Ibra.

Bepudukanus na mMozena € HampaBeHa NMPU CPABHEHHETO HA MEXAaHHMYHUTE U TPUOOIOTMYHH
coiictBa Ha mokputusi ot TICN u CrCN ormioxeHH NpH €IHAKBH TEXHOJOTHYHH YCIIOBHSI.
[ToTBBpIIEHO € MPEABUACHOTO OT MOJIENa O-TOJISIMO U3IIAPEHHE OT XPOMHHUS KaTtol. Pe3ynararute
ca noaukyBanu B padoru [['7-12].

Temamuuna oonracm: Ilonyyasane u usciedgane Ha KApOOHUMPUOU HA OCHOBAMA HA MUMAH U
xpom. IlonydeHu ca HOBU JJaHHU 32 BIUSHUETO BbPXY MEXaHHUYHHUTE M TPUOOJIOTUIHHUTE CBOMCTBA
Ha tutal kapoouutpuaau (TICN) mokputus Ha peakTuBHUTE ra3oBe [B4,H5], chorBeTHO razoBus
BBIVIEPOJIOHOCHTENI — arneTwieH u paboreH r1a3 azor - (CoH2/N2) u BimsHuero Ha
MOJISIPU3ALIMOHHOTO HAIIPEKEHNUE M TOKA Ha JIbraTa B Ipolleca Ha OTJIaraHe 4pe3 KaToHO-IbIOBO
oTiaraHe oT naposa (asza. BbpXy MOUIOKKH OT alyMHHHEBA CIUIAB Ca MOJYYCHH TOKPHUTHUS C
no00penu cBoiictBa [H7-6,H7-10]. VenenHo ca HaHeCCHU TaKUBa IIOKPUTHSI BbPXY XUPypPrUuHa
cromana AlSI| 316.

[Tonmy4yenu ca HOBH TaHHM 3a Bpb3KaTa MEXIy rparaBoCTTa Ha MOBBPXHOCTTA HA CJIOS M HETOBaTa
xuapodoOHOCT, KOUTO onpenensT ouocrBMectumoctTa Ha TICN MoOKpUTHS, CHOTBETHO JOOpaTa
ajxe3ust Ha OaKTEpUUTE U CKOPOCTTa Ha oOpa3yBaHe Ha OuoduiaM. Bb3 ocHOBa Ha MPOBEACHUTE
TECTOBE € YCTAaHOBEHO, Y€ YBEJIMYaBAHETO Ha TOKAa Ha Jbrara 1o BpeMe Ha HaHacsHE Ha
MOKPUTHETO HaMajsiBa TIpamaBOCTTa Ha MOBBPXHOCTTa M BOAM J0 MO-ciabo oOpa3yBaHe Ha
Oaktepuanen Owoduam [['7-16,H7-7]. Pesynarature ca mNEpPCHEeKTHBHU 3a MEIUIMHCKA
MIPUIIOKEHHUS.

[MosxydeHu ca HOBM JIaHHHM 32 BIMSTHUETO HA TOJISPU3ALMOHHOTO HAITPEKECHUE U TA30BUTE MOTOLU
BBPXY CTpYKTypata u cBoiictBara Ha TICN MOKpUTHS HAaHECCHU Ype3 KaTOAHO-ABIOBO OTJaraHe
ot mapoBa ¢asza meran u a3oT (CH4/N2) [B3,I'7-3]. TlocTuraara € MHOTO BHCOKa TBBPAOCT Ha
nokputusTa (52.748.7 GPa). PesynrarsT e 3a0ens3an v IUTUPaH HEKOJIKOKPATHO (4 MbTH).

Pesynrarture 3a razoa (haza (CHa/N2) ca pa3BuTHe Ha TE3H H3CIACIBAHUS 32 XPOM KapOOHUTPUIHN
(CrCN) mokpuTHs TOJYyYeHH Ype3 KOTOAHO-ABIOBO oOTjiarane. [Ipw Te3u MOKPUTHSA ¢
HaOJII0/TaBaHO yBEIMYaBaHE HAa MHUKPOHANPEKEHUATA Ha TOBBPXHOCTTA MPH yBEIMYCHHE Ha
ChIAbPKAHUETO HAa MeTaHa B raszoBara (paza. Pesynratute ca aHATU3UpaHW W MyOJMKYyBaHU B
pa6otu [B1,I'7-4,H7-5].

Temamuuna obnacm: Ilonyuasane u uzcieogane Ha MHO20CA0UHY HaHoKomno3umu. KaHauaaret
UMa BUIMM TPUHOC B TEXHWKaTa Ha €KCIIEPUMEHTA MpPU HM3CIEABAHUS W WHTEPIpPETANUsiTa Ha
pe3ynTaTuTe, KOMTO ca JIOIMPUHECTH 3a MOoJTy4aBaHETO Ha HOBU JIaHHU 3a eeKTa Ha Mepuojia Ha
MOJIyJalisi BbPXY MEXaHWYHUTE W TpHOOJOrn4Hu cBoiictBa Ha MHorocioitan CrN/TIN
HAHOIIOKPUTHS HAHECEHW 4Ype3 KaTOJHO-IBIOBO oOTiIarane ot mapoBa (aza mpm 300°C.
[My6nukyBanu [['7-1] ca naHHM, KOUTO MOKa3BaT 3HAYUTEIHO MOJOPEHUE HA CBOWCTBAaTa Ha
MHOTOCJIOITHUTE CTPYKTYpPH B CPaBHEHHE C T€3U HA €THOCIOMHHUTE ChC ChUIUS XUMUYECKH ChCTAB.
[Tocturnara e BUCOKa TBBPAOCT M H3HOCOYCTOMUMBOCT HAa MOKPUTHATA U HA IPAKTUKA € Ch3/1aJIeHa
TEXHOJIOTHS 32 HHAYCTPHAIIHO MIPUIIOKEHHUE.




[Ty6nukyBanu [['7-13, I'7-14,] ca HOBM HaHHH 3a TBBPAOCT W HM3HOCOYCTOMYHBOCT IPH
MHorocioiau (49 6u-cnost) mokputus ¢ Ti-Al-Si-N ctpykrypa. I[TonydeHu ca ciioeBe ¢ TBBPAOCT
B nHTepBasia 31-43 GPa, kouTo MMa HUCHK KOS(MUIIMEHT Ha TPUEHE WU MHOTO J00pa anxe3us u
CTaOMIIHOCT NP BHCOKHU TEMIIEPATypH, KOSTO TH MPABH MHOTO MEPCIEKTHBHH 32 WHIIYCTPUATHA
npuioxenus. [[puHOCHT Ha KaHHUIATa € CBhP3aH C MOJA00PEHHS IIPU METO/1a Ha KaTOTHO-TbIOBO
ornarade. [losyueHn ca HaHOpa3MEpPHH TOKPHUTHS C MHOTOCIIOWHA CTPYKTypa OT JIBE TpYyIHU
TiN/AITIN u AITIN/TIN ¢ maOTO 10Opa M3HOCOYcTOMHUMBOCT [["7-11].

C yvactue Ha KaHIUTA € MPUIIOKEH METOAa Ha KaTOJHO-ABIOBO OTJaraHe OoT mapoBa ¢asza u ca
MOJYYCHH ¥ U3CJICIBAaHN HAHOCTPYKTYPHUPAaHU MOKpUTHs Ha Oa3ara Ha AISIN. Ananusupanu ca
roJIsiM Opoil CTPYKTYPH U € MIPEJIOAKEH ONTUMAJICH [0 CTEXUOMETPHS CJIOI ¢ BUCOKA TBBPAOCT U
enactuyHocT [['7-8]. Ipemioken e u moje3eH aHanu3 3a edekra Ha jgerupanero ¢ Ti u Cr B
npolieca Ha M3pacTBaHETO Ha Te3u cioese [B2]. M3cieaBanu ca M Bb3MOKHOCTUTE 3a HAHACSHE
Ha TaKWBa CJIOEBE BHPXY pa3iMyHa METallHa OCHOBA U TEPMUYHOTO TPETHUPAHE Ha CIOEBETE OT
rJieJIHa TOYKAa Ha Bb3MOXKHOCTHUTE 32 MHIyCTPHAIIHU MPUIIOKeHUs. Pesynrarture ca myOonuKkyBaHu
[B2,'7-9,T7-18, 1'7-19, I'7-20].

4, KpuTuuyHH 0eJeKKH

KanaunaTsT ce BIUCBa B HAYKOMETPUYHUTE U3UCKBAHMS 32 KOHKYPCa, HO CUUTaM, 4ye TpsioBalle
7a aje no-mupoka HHpopmalus 3a negarornyeckara cu JAeHHOCT, Thil KaTo TOBA, Y€ MOCThIIBA
Ha Inpenojasarescka padora B kiioHa Ha TY B rp. IlnoBnuBs, cien 3aBbplBaHe Ha BHCLIETO CU
o0pa3oBaHMe JaBa €HA MOJIOKUTENIHA MPE/ICTaBa 3a HEroBaTa JMYHA OPUEHTAlMs KbM Hay4Ha
paboTa, KOeTo BIOCIEACTBHE ONPEENIs U HAYUHOTO My pa3BUTHE. BbIipekn BUIUMUS IPUHOC HA
KaHauaaTra nmpu HIKOU OT Hy6J'II/IKYBaHI/ITe n3cjiacaBaHusd, TOH He € MPUITOXKUIT JOKYMCHTHU 3a
CBhIVIACHE Ha ChaBTOpUTE. BUX Npenopryan Ha KaHUAaTa U €IHO M0-3abJI00YEHO 3aII03HABAHE C
(1)I/ISI/IKOXI/IMI/I‘IHI/IT€ mponecu onpeacanmn (1)0pMI/IpaH€TO Ha H3CJIICABAHUTC KPHUCTAIOXHUMUWYHU
cTpykTypu. Tasu 3a0enexka He € ompeleslia 3a MosTa OLEHKA, ThH KaTo MpocieIsiBaliKu
HETOBOTO KapUCPHO pa3BUTUC BHIXKIaM CTPEMEIK 3a HATPYIIBAHC HA ITO3HAHUA B TOBA OTHOIICHUC,
ole rmoseye, ye HaydHara cpena B LIJIII® bAH cp3aaBa npearnocTaBku 3a TAKOBA pa3BUTHE.

5. JIMyHM BOeyaTJeHHus OT KaHauaaTa

WmxeHnepHoTO 00pazoBaHMe HA KaHAWZATa IO MPaBH KIIOYOB YYACTHHUK NPHU MPOBEXKAAHE Ha
EKCIICpUMEHTH I10 IIOJIy4aBaHETO Ha TBHHKOCIOMHU CBPBXTBBPAU IOKPUTHUSA IIOCPEICTBOM
pa3IMYHM ChBPEMEHHM TEXHOJIOTHUH. Heropara cuia, KakTo ce BHKJa U OT MyOJIMKallMOHHATA MY
aKTHUBHOCT € B Pa3BUTUETO U MPHJIOKEHUETO HA KaTOAHO-IBIOBO OTJIaraHe OT mapoBa ¢asza Mpu
TBBPAHU U CBPBXTBbpAU NokpuTHs. [loBeue ot 15 roaunu Toit padotu B LUJITID u tam usrpaxaa
Hay4yHaTa CHM Kapuepa M cepuo3Ha MpakTHKa B 00JacTTa Ha NpuiokHaTa (usuka; (pu3Mka Ha
KOHJICH3UpPAaHaTa MaTepHs, BKIKOYUTEIHO HAHOHAYKH, HOBU MaTepualv U TexHosnoruu. Hamam
JMYHU KOHTAaKTH OT KaHAWJaTa, HO PBKOBOJUTENUTE Ha JI0OapaTropusita, ¢ KOHTO CBbM
KOHTAKTyBaJl CMATAT KaHJHM/1aTa 32 YOBEK C BUCOKa MpodecnoHanHa kBanudukanus B odnacTra



Ha MpWIOKHAaTa (U3MKa B YNPaBICHUETO Ha (DU3MUECKHUTE MPOLECU MPHU EIEKTPOABrOBO
U3MapeHue U MarHeTpoHHO pasmpaiiBane, PVD mpoliecu U MareMaTH4ecKoTo MOJEIMpaHe Ha
TEXHOJOTUYHU Tpouecd. CBHBPEMEHHOTO pa3BUTHE HA HAyYHUS EKCIIEPUMEHT BOJU JI0
HABJIM3aHETO Ha Bce MO-PyTypucTHUHa (hU3MUecKa araparypa U HaJU4ueTo B elHa (u3nuecka
naboparopust Ha CIelMaTuCcTH OT panra Ha a-p H. [leTkoB e 3amor 3a BUCOKO KaueCTBEHU HAYYHH
u3cneaBanus. ToBa Ha MPaKTUKa OTPa3ABaT U ONMUCAHUTE IO-TOPE MPUHOCU Ha KaHAUaTa.

6. 3axjaoyeHue

HanpaBenust aHanu3 Ha HaydHUs NpoQui HA KaHIHUIATa, MPEICTaBEH MO-TOpe MOKa3Ba, 4e Mo
MoKa3aTe To GOPMaIHO U3ITBIHABA HOpMAaTUBHUTE M3UCcKBaHus B [IpaBumaika kbM 3PAC PB,
[IpaBunnuka 3a npunoxenue Ha 3PAC na BAH u uzncksanusta Ha UOTT BAH 3a ycnosusTa 3a
3aeMaHe Ha KOHKYpCHAaTa aKaJIeMUYHA JIBXKHOCT ,,JOLEeHT . M3pa3siBaM MOETO MOJI0KMTEJHO
CTAaHOBHILIE I10 TIPE/CTaBeHaTa KaHAuaaTypa 1 yoeIeHo npenopb4BaM Ha yBaxxaemoro HaydHo
KYypH 10 KOHKypca aa mpenioxu Ha Hayunus cvBer Ha UDTT npu BAH I'n. Acucrent, n-p
Hukomnait CredanoB [leTkoB 1a 0bae M30paH Ha akaJeMUYHATA JIIBKHOCT ,,JorieHT B LIJITID
npu BAH mno npodecnonanno nampasnenue 4.1. , Ouzndeckn HayKu Hay4dHa CIEIHAATHOCT
,»PHU3MKa HAa KOHJIEH3UpaHaTa MaTepus‘.

20.10.2023 . Wzroteui:  (m)
Codus /mpo¢. ntH MBan HEJIKOB/



REVIEW

To the competition for the academic position “Associated Professor” in the Central Laboratory
of Applied Physics, Bulgarian Academy of Sciences - professional field 4.1. “Physical Sciences”,
specialty “Condensed Matter Physics”, advertised in the State Newspaper, issue 52, 16/06/2023,
p.150.

With an applicant: Nikolay Stefanov Petkov, PhD, Chief Assistant in the Central Laboratory of
Applied Physics (CLAP) — Bulgarian Academy of Science, Plovdiv.

Prepared by Professor Ivan Nedkov, DSc, Bulgarian Academy of Science.

1. General characteristics of the submitted materials

The materials presented in the competition for the academic position “Assoc. Professor” from the
only applicant N. S. Petkov, PhD, Chief Assistant in CLAP are in accordance with the
requirements under the Regulations for the Conditions and Procedures for Awarding of Scientific
Degrees and for Occupation of Academic Positions in Republic of Bulgaria and Bulgarian
Academy of Science (BAS), as well as to the specific requirements of the Scientific Council at the
Institute of Solid State Physics (ISSP) for the professional field Physical Sciences, incl. Tables 1
and 2. Subjects of this review are a documents that the candidate has attached in the Author’s
reference for scientific and scientific-applied contributions and accompanying documents,
including diplomas for higher education and for the educational and scientific degree “doctor”
(PhD), scientific publications, citations, data on participation in scientific projects. The attached
materials meet the documentary requirements for participation in a competition for the academic
position of “Assoc. Professor” and are adequate to the professional field and specialty (topic) of
the announced competition, respectively 4.1. “Physical Sciences”- specialty “Condensed Matter
Physics”.

Brief biographical information

The applicant in the competition in 2001 holds a Master’s Degree in Engineering from Technical
University (TU), Plovdiv branch. He has acquired the scientific and educational degree PhD at the
TU, Plovdiv Branch in 2009, with a scientific specialty 02.21.02 “Elements and devices of
automation and computing technology”. His scientific career began (2003-2005) as a part-time
assistant at TU — Plovdiv branch. He started to work in Central Laboratory of Applied Physics —
BAS in 2007 as an engineer, and in 2010 he won a competition in professional field 4.1. “Physical
Sciences”, specialty “Condensed Matter Physics” for a research assistant and from 2011 for a chif
assistant at CLAP - BAS. His scientific activity corresponds to the subject of the current
competition and is in the following directions: Applied Physics; Condensed Matter Physics;
Nanosciences and new materials and technologies.



2. Scientific activity of the candidate compared with the state requlations and requirement
for their application of the Bulgarian Academy of Science and of the Scientific Council of
ISSP BAS.

PhD N. Petkov submitted for participation in the competition: an abstract of a thesis entitled
“Automatic adjustment of regulators and diagnostics” (protected 2009), a list of 43 publications in
scientific journals (12 of which with IF), reports at scientific forums published in full text in
refereed collections. The candidate’s works are in the field of applied physics and condensed
matter physics, including the development of technologies for obtaining of hard and superhard
coatings and targeted control of PVD processes.

The applicant’s thesis (indicator Al) will be not reviewed, but for a more complete presentation
of the candidate in the competition, | would like to mention that thesis is related to the development
of an algorithm for automatic adjustment of regulators for the control of a wide class of
technological objects and processes. The results have been published, respectively: 1 article in
scientific journal, 5 in reports at 3 national and 2 international forums. The minimum requirements
for the academic position “Assoc. Professor” following the state regulations and requirement for
their application of the Bulgarian Academy of Science and of the Scientific Council of ISSP and
according to indicator Al is 50 points, which the applicant meets.

PhD Petkov has a Scopus h-index of 4. His publication activity can be defined as experimental
physics with motivating possibilities for applying the results. The candidate’s scientific
publications according to indicator B (Habilitation thesis - scientific publications which are
reflected and indexed in world scientific databases — Web of Science and Scopus) are numbered
from B1 to B7. The applicant has presented works with distribution by factor Q, which are
published 1 in Thin Solid Films (Q2), 3 in Journal of Nano Research (Q3), 1 in Journ. Materials
Engineering and Performance (Q2), 1 in EPJ Apllied Physics (Q3), 1 in Bulgarian Chemical
Communication (Q4). In the presented publications PhD Petkov is the sole author in one work and
is the first author in the remaining 6 papers. The papers are in collaboration with Bulgarian and
foreign scientists, but his contributions are well distinguishable and covers the research part on
purposeful management of PVD processes. The total number of points (table 1) according to
indicator B is 112, while the minimum requirement for the position “Assoc. Prof.” is 100 points.

The scientific publications related to the group of indicators G (Outside habilitation thesis —
scientific publications in refereed and indexed scientific journals according Web of Science and
Scopus) are well reflected in table 2 of the attached documents. 20 works numbered from G7-1 to
G7-20 are published after the thesis defense during the period 2012-2020. The distribution by
districts is: Q1 — 1 issue; Q2 — 2 pcs.; Q3-2 pcs.; and 15 works — SJR. In 2 of the works the
candidate is the first author, in 9 he is the second and in the rest is in a more distant position. 10 of
the publications are in the specialized journal Manufacturing Technology (IF 0.27 - 2023r. u 0.399
- 2016-2020r.); 3 are in Journal of Nano Research (IF 1.7); 1 in Journ. of Cemical Technology
and Metallurgy (SJR);1 publication is in Czech MM Sci. Journ. (SJR). 5 of the works are in
refereed proceedings of international forums. The scientific works are multidisciplinary and the



collectives are large, which is typical for this type of research, but the contributions of PhD Petkov
are distinguishable and are related to the object of the competition covering the areas: Modeling
of processes in cathodic arc evaporation; Preparation and study of carbonitrides; Preparation and
study of multilayer nanocomposites. None presented data for G8 (books) and G9 (patents).
According to this indicator (G), the candidate’s points are 245 points, with a minimum
requirement for the position of “Assoc. Prof.” for the sum of indicators from group G, according
to the state regulations and requirement for their application of the Bulgarian Academy of Science
200 points and of the Scientific Council of ISSP BAS 220 points.

The applicant has attached a list of 48 citations of publications in which he is a co-author, 21 of
which are in established scientific journals with a high impact factor. The metric data for scientific
activities of the candidate are satisfactory and according to the regulations for indicator D are 96
points, with the minimum requirement of the State Regulations 50 points, and the specific
requirements of the SC at the ISSP 60 points.

The scientific and applied activities of the candidate are presented by participation in 1
International project (European project INCO-CT-2005-016805 RTC NANOHARD) in the field
of nanostructured hard and superhard thin layers - and 2 project financed by National Found of
Scientific Research, respectively DO0O2-44/2008-2010 and D002-74/2008-2010 and 1 project
financed by the Operational Program “Development of the Competitiveness of the Bulgarian
Economy”- Project BG161P0003-1.2.04-0038/2013-2015. Data on pedagogical activity of the
candidate has been mentioned in his Author Reference. From 2003 to 2005 he worked as a part-
time assistant at the Plovdiv branch of TU-Sofia, where he led exercises on “Applied methods for
managing technological processes” and was the head of 1 student graduation. The sum of point for
group E indicators is 30 points.

3. Summary assessment of the candidate’s basic scientific and scientific-applied
contributions

The contributions of PhD Petkov are related to the theme of this competition and are in the field
of obtaining different coatings by cathodic arc physical vapor deposition technology. In my
opinion, the applicant’s contributions can be summarized as an enrichment of existing knowledge,
including modeling of processes in the field of condensed matter physics and application of
scientific achievements in microelectronics, mechanical engineering and medicine.

The main scientific contributions are reflected in scientific publications under numbers B1 to B7
and G7 from G7-1 to G7-20 and can be summarized in the following areas:

Modeling of the cathodic arc physical vapor deposition processes.The candidate has a leading
role in the development and application of a model for calculating the amount of vaporized
material from the cathode as a function of the electric arc current, in the cathodic arc vapor
deposition process [B6,B7]. The model has a number of advantages compared to the classical
approach to the process. It does not require prior information about the temperature of the cathode
spot. A correction factor is proposed that takes into account the differences in the technical
conditions of the process of vaporization of metal in a vacuum environment by means of an electric
arc.Verification of the model was made by comparing the mechanical and tribological properties
of TIiCN and CrCN coatings deposited under the same technological conditions. The higher
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evaporation from the chromium cathode predicted by the model was confirmed. The results are
published in work [G7-12].

Preparation and study of carbonitrides based on titanium and chromium. New data were
obtained on the influence on the mechanical and tribological properties of titanium carbonitride
(TICN) coatings on the reactive gases [B4,H5], respectively the gaseous carbon carrier - acetylene
and working gas nitrogen - (C2H2/N2) and the influence of the polarization voltage and the current
of the arc in the vapor phase cathodic arc deposition process. Coatings with improved properties
were obtained on aluminum alloy substrates [H7-6,H7-10]. Such coatings have been successfully
applied to AISI 316 surgical steel.

New data were obtained on the relationship between the surface roughness of the layer and its
hydrophobicity, which determine the biocompatibility of TICN coatings, respectively on the good
adhesion of bacteria and the rate of biofilm formation. Based on the tests conducted, it was found
that increasing the arc current during coating decreased the surface roughness and resulted in less
bacterial biofilm formation [G7-16,H7-7]. The results are promising for medical applications.

New data were obtained on the influence of polarization voltage and gas flows on the structure
and properties of TICN coatings applied by cathodic arc deposition from vapor phase methane-
nitrogen (CH4/N2) [B3,I'7-3]. A very high hardness of the coatings was achieved (52.7+8.7 GPa).
The result has been noticed and cited several times (4 times).

The gas phase (CH4/N2) results are a development of these studies for chromium carbonitride
(CrCN) coatings produced by cathodic arc deposition. In these coatings, an increase in surface
microtensions was observed with an increase in the content of methane in the gas phase. The results
were analyzed and published in works [B1, D7-4, H7-5].

Preparation and study of multilayer nanocomposites. The candidate has made a visible
contribution to the technique of the experiment in research that has contributed to obtaining new
data on the effect of the modulation period on the mechanical and tribological properties of
multilayer CrN/TiN nanocoatings deposited at 300°C. Published [G7-1] are data that show a
significant improvement in the properties of multilayer structures compared to those of monolayers
with the same chemical composition. High hardness and wear resistance of the coatings was
achieved and a technology for industrial application was practically created.

New hardness and wear resistance data have been published [D7-13, D7-14,] for multilayer (49
bi-layer) coatings with Ti-Al-Si-N structure. Layers with a hardness in the range of 31-43 GPa
were obtained, which have a low coefficient of friction and very good adhesion and stability at
high temperatures, which makes them very promising for industrial applications. The applicant's
contribution relates to improvements in the deferral method. Nanoscale coatings with a multilayer
structure of two groups TiN/AITIN and AITiN/TiN with very good wear resistance were obtained
by cathodic arc deposition [G7-11].

With the participation of candidate, the method of cathodic arc deposition from the vapor phase
was applied and nanostructured coatings based on AISIN were obtained and studied. A large
number of structures were analyzed and a stoichiometrically optimal layer with high hardness and
elasticity was proposed [G7-8]. A useful analysis of the effect of alloying with Ti and Cr in the
growth process of these layers is also proposed [B2]. The possibilities of applying such layers on
a different metal base and the thermal treatment of the layers from the point of view of the
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possibilities for industrial applications have also been investigated. The results have been
published [B2, D7-9, D7-18, D7-19, D7-20].7.

4. Critical Notes

The candidate fits the scientometric requirements of the competition, but I believe that he should
have given more information about his pedagogical activity, since the fact that he started a teaching
job at the TU branch in the city of Plovdiv after completing his higher education gives a positive
idea of his personal orientation towards scientific work, which subsequently determined his
scientific development. | would like also recommend to the candidate a more in-depth
acquaintance with the physicochemical processes determining the formation of the investigated
crystal - chemical structures. This remark is not decisive for my assessment, since following his
career development one can see a desire to accumulate knowledge in this regard, especially since
the scientific environment at the CLAP - BAS creates prerequisites for such development.

5. Personal impressions of the candidate

The candidate's engineering education makes him a key participant in conducting experiments on
obtaining thin-layer and superhard coatings using various modern technologies. His leading
interest and strength, as can be seen from his publication activity, is in the development and
application of the cathodic arc physical vapor deposition technology and processes for hard and
superhard coatings. For more than 15 years, he worked at the CLAP - BAS, and there he built his
scientific career and serious practice in the field of applied physics; condensed matter physics,
including nanoscience, new materials and technologies.I don’t have personal contacts with the
candidate, but the heads of the laboratory with whom | have contacted consider the candidate to
be a person with a high professional qualification in the field of applied physics.The modern
development of the scientific experiment leads to the introduction of more and more futuristic
physical equipment, and the presence in a physical laboratory of specialists of the rank of PhD N.
Petkov is a guarantee for high-quality scientific research. This is practically reflected in the
candidate's contributions described above.

6. Conclusion

The analysis of the scientific profile of the applicant, presented above, show that, according to
indicators, he formally fulfills the normative requirements under the Regulations for the
Conditions and Procedures for Awarding of Scientific Degrees and for Occupation of Academic
Positions in Republic of Bulgaria and BAS, as well as to the specific requirements of the Scientific
Council at the ISSP for holding the competitive academic position "Associated Professor *. |
express my positive opinion on the submitted application and confidently recommend to the
respected Scientific Jury of the competition to propose to the Scientific Council of ISSP at BAS
Ch. Assistant PhD Nikolay Stefanov Petkov to be elected to the academic position of "Associated
Professor" in the Central Laboratory of Applied Physics — Bulgarian Academy of Science, Plovdiv
in professional direction 4.1. "Physical Sciences", scientific specialty "Condensed Matter Physics".

Sofia Prepared by: (signed)
20.10.2023 [Prof. Ivan Nedkov/
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