CTAHOBHUIIE

10 KOHKYpPC 3a 3aéMaHe Ha aKaJeMU4Ha JUIbXHOCT , J0LEeHT’ B HayuHa oOinact 5 ,,TexHmuyecku
HayKHM*, npodecroHanHO HamparieHue 5.1 MallMHHO HMHKEHEPCTBO, HayyHa CIICIUAIHOCT
,VaTepuajio3HAHNE M TEXHOJIOTHSI HA MAIIIMHOCTPOUTEJHUTE MaTepuaau‘, oosiseH B JIB Opoii
94/25.11.2022 r. ot TY-Codusi, kKaTO €IMHCTBEH KaHIMIAT IO KOHKypca € A-p MHK Banentun
ILlnamenoB Muiues, ri1. acucteHt B kareapa MTM, MT®

Ynen Ha HayyHo xxkypu: Ilpod. ntH unxk. Benuecaas LiBeranos TomkoB

1. O6ma xapakTepUCTHKA HA HAYYHO-U3CJIe0BATEICKATA U HAYYHO-TIPHJIOKHATA AeiiHOCT Ha
KaH/IM/1aTa

EnuHcTBEHMAT KaHAMIAT MO KOHKypca — Il ac. A-p WHXK. BameHTnH MuiiesB e poiaeH Ha
25.03.1982 r. B Codus. IIpe3 2006 r. 3aBbpmiBa TY-Codust KaTo MarucTbp- HHXK. IO CIICIIHAITHOCTTA
»,Marepuano3HaHue u TexHosorus Ha marepuanute, ot 2007 no 2010 r. e goxrtopant, a ot 2011 r.
€ TIpemnojaBarell B Karenpa ,,Marepuanio3HaHue W TeXHOJIOTHs Ha Marepuanute kpMm TY-Codus.
[Ipe3 2015 r. 3amuTaBa gucepranus Ha Tema ,,MI30TepMuyHO 3akajieHu cepo rpadUTHU YYyTyHH C
HaHopa3MepHH 4dacTuuu®. IlpeacraBeHUTe B HErOBUTE MaTepHald ACHHOCTH MONAAAT H3LSAJIO B
obracTra Ha 00SBEHUST KOHKYPC.

B konkypca 3a A/l ,,qoueHT 1. ac. A-p uHXk. BanenTn MuieB ydactBa ¢ 38 Hay4HU Tpy.a,
pasIpeneneH KakTo CIEBA: - Kamo pasHOCMOUHU Ha MOHOZpaguyen mpyo no nokazamen B 4 ca
npencrasedd 10 HayyHM nyOnuKanuu B M3JaHUSA, KOUTO ca pedepupaHd U HHAECKCUPaHU B
CBETOBHOM3BECTHU 0a3u JaHHU ¢ HayyHa uHpopMauwus, - ¢ epyna I no nokazamen I'1 ca
IOpeJCTaBeHu 3 HayyHH [yOJuKauuu, IyOJMKyBaHM B peQepupaHd U HMHIEKCUPaHU B
CBETOBHOM3BECTHU 0a3u JMaHHM C Hay4yHa HHpopMmauus; - 6 epyna I no nokaszamen I'8 ca
IIPEJCTaBEHU 25 HayYHU MYOJUKAIMK, KOMTO ca B HepedeprpaHH CIMCAHUS C HAYYHO peLieH3UpaHe.

HayuHo-u3cnenoBarenckara 1 Hay4yHO-IIPWJIOKHATA JIEHHOCT Ha KaHJIuJaTa € B 00jacTTa Ha
MaTepUalO3HAHUETO U IO0-KOHKPETHO OO0XBallla M3Y4aBaHETO Ha CTPYKTypooOpa3yBaHETO U
npoMsiHaTa Ha CBOWCTBATa Ha JKENA30-BBIVIEPOJHHUTE CIUIABH Ype3 TAXHOTO MOIU(UIMpaHE C
IIPEBAPUTEIIHO MOUIOKEHN HAa XMMHUYECKO (O0€3TOKOBO) HUKEJIMpaHe HaHOPa3MEpPHM JA00AaBKH U €
CUCTEMAaTH3HpaHa B CJIEHUTE Hay4YHU HAIPaBIEHUS U CEKTOPH:

- M3caenBanus BBPXY CTPYKTypara M (PU3MKO-MEXaHHYHUTE CBOMCTBA HAa semu U Ha
usomepmuyHo 3axanenu cheporpa@UTHU UYryHU, MOAM(PHUIMPAHU C TPU BHUAA HAHOpPa3MEpHU
no6asku (TiN, 70%TiCN+30%TiN u cBN), mokputu mnpenBapuTeIHO C HHUKENI MO  METojAa
XHMHYECKO (0€3TOKOBO) HUKEIHUPAHE, C KOETO Ce MO00psIBa TAXHOTO OMOKPSIHE B CTOIHJIKATA U 110-
PaBHOMEPHOTO UM pasnpezeneHre B o0ema Ha yyryHa [B 4.1, B4.3, B4.4,B 4.5, B4.7,B4.8, B
49,171,172, '8.16,1'8.18,1'8.19,1'8.20,T" 823 uT 8.25];

- BuaunsiHMe Ha JlerHpaHeTO C ONpeAesieHH eJleMeHTH BBbpPXY CTPYKTypaTa M cBoiicTBaTa B
7KeJIs130-BbIVIEPOAHM CIUIABM - Y CTAHOBEHO € BIMSHUETO Ha jierupaiute eneMeHTd (Mo u Mo+Cu)
BbPXY KHWHETMKaTa Ha IpeBpBILAHETO B 00JacTTa Ha TOpHHUA OEWHUT M CTpPyKTypara Mpu
n30TepMuyuHO 3akaneHn cheporpadutau uyrynu [[0 8.1] , kakto W BBpXY (a3oBUs CHCTaB,
MopGoJIOTHATa U MEXaHU3Ma Ha 0Opa3yBaHe Ha OeHHUTHATA CTPYKTYpa MpU Obp30opexera cToMaHa
HS 18-0-1 [I" 7.3]. YcTaHoBEHO € olie , ue MpH JICTUPAHETO ¢ OOp Ha BUCOKOXPOMOBH O€IIH YyryHH
B 3aBHCHMOCT OT KOJHMYECTBOTO Ha OOpa ce TMoyiyyaBaT MOJEBTEKTUYHA, E€BTEKTHYHA WU
HAJEBTEKTUYHA CTPYKTYPH, PECII. BIUSIHUETO Ha Oopa BbpXY MPOMEHUTE Ha TBBbPAOCTTA, yIapHaTa
KHJIABOCT U SIKOCT Ha orbBane [B 4.10];

- KoMno3uTHM MOKpPUTHSI ¢ HAHOPA3MePHHU N00aBKHU, OTJIOKEHU BbPXY KeJSA30-BbIIePOIHI
CIJIABM Ype3 XUMHUYeCKO HUKeJInpaHe - M3cineBaHo € BIMSHUETO Ha HAHOPa3MEepHHU YacTHIHM (OT
ND u ¢cBN) BbpXy CTpyKTypaTa U CBOWCTBATa HA KOMITO3UTHH HUKEJIOBU TIOKPUTHS, HAHECEHU BHPXY
cromana 17CrNiMo06 u BbpXy JIeTH ¥ U30TEPMHUYHO 3aKajieHu cdeporpadurau uyrynu [B 4.2, B
46,187, I'88,1'8.10,I'8.11,I'8.13,I'8.14,I'8.17,' 822 u T 8.24];

- OnTumMu3anys Ha Ae)OpMALMOHHHUTE NPOLecH PH MHTEH3UBHA NJIACTHYHA 1edopManus -
Upes u3non3BaHe Ha mporpamHusi npoAykt QForm 3a KoMIIOThpHA CHMyJAlUsl HA IMPOLECUTE Ha



o0paboTBaHe Ha MaTEpPHAIMTE Ype3 IUIaCTUYHA Aedopmaliis € MPOCKTUPAH MOAHCOH-MaTpHIla 3a
MHTEH3UBHA IUTACTHYHA Jedopmanus mo cxemara Ha JaBybriosa excrpysus [IT 8.9] u e nokazana
HeroBata e()eKTHBHOCT MPH €IHOBITIOBA PaBHOKAHAIHA CKCTPY3Usl BpXY BbpTswl ce Bai [ 8.21];

- IlpunoxkeHue Ha W3KYCTBEHHM HEBPOHHU MpeXH 3a MOJAeJHpaHe Ha CBoiicTBaTa Ha
cpeporpadpuTnn yyrynu — Pa3paboTeHu ca Mojenu 3a CUMYyJIAlisl HA MEXaHMYHHUTE CBOMCTBA Ha
M30TEPMHUYHO 3aKajieHH cheporpaTHU BUCOKOSKH OCHHMTHU YyTryHH, IPU KOUTO € YCTAHOBEHO
aJICKBaTHO CHOTBETCTBHE MEX]y CEKCICPUMEHTAJIHHTE W IPEABUICHUTE OT HEBPOHHATA MpEka
coricta [[" 8.2,1'8.3,I'8.4,T' 8,5u T 8.6];

Hay4nure TpynoBe Morat ja ce 0000msT, Karo: - Hay4Hu myOnuKanuu B U3JaHUs, KOUTO ca
pedepupand ¥ HMHICKCHPAaHH B CBETOBHOM3BECTHM O0a3u JaHHM C HayyHa HH(opMamus —
npeactaBenu ca o6mo 10 6pos, kouto ca c ummnakT daktop (IF Ha Web of Science) unu ¢ ummaxr
panr (SJR Ha Scopus); - Hayuan nybnukanuu B HepedepupaHu CIIHCAHUS C HAYYHO PEICH3UPAHE
WJIU B PEIaKTUPAHHU KOJICKTUBHHU TPYJOBE — MPEJCTaBEHU ca 001110 28 Oposi.

B cmpaBkara 3a nuTHpaHusTa Ha TPYJOBETE HAa KaHIWAATa ca MpelcTaBeHu: 16 murupanus B
n3nanus, pedepupanu B Scopus mo nokazaten J| 12 u 2 mutupanus B HepedepupaHu CIIHCAHUS C
Hay4HO pelieH3upane o nokasaren J{ 14.

[IpencraBeHa e JONBJIIHUTEIHA CIIPABKA, OT KOSITO C€ BUK/IA, Y€ KAHIUAATHT € y4acTBaj B 4 Opost
HAIMOHAJTHU Hay4yHH / 00pa30BaTEIIHU MPOEKTA.

2. OneHKa Ha NeJaroru4eckara AeHHOCT Ha KaHAuIaTa

KanauaatrsT e BoAuI ynpa)xxHeHHsI ¥ JIEKIUH 10 TUCIUIUTMHUTE MaTepuano3nanue, TeXHOIOorus
Ha marepuanute |l u Marepuanosnanne u TexHosorus Ha Martepuanure. OT copaBkara 3a
ayTUTOpHATa 3a€TOCT C€ BMXKJa, 4e 1. ac. A-p B. MuleB e Boaui Jekiuu mo 2 OCHOBHHU Kypca,
CBBp3aHH C NMPO(ECHOHATHOTO HAINpPABIICHUE, B KOETO € OOSBEH KOHKYPCHT. [IpoBekIaHUTE OT
KaHJUJaTa JEKIUH 3a TOCIEeIHUTE ABE TOJUHU ca ¢ 00l XopapuyM oT 92 JIeKIIMOHHH Yaca.

3.1 Hay4Ho-NIPUJIOKHM NPUHOCH

- /lokazano e, ue nerupanero Ha cheporpadputau uyrynu ¢ Mo u (Mo+Cu) Biusie BbpXY KHHETHKATA
Ha [IPEBPBIIAHETO, BPXY MOP(HOJIOTUATA, IUCIEPCHOCTTA Ha CTPYKTypaTa Ha TOPHUsI OEHHUT, KaKTO
Y Ha KOJIMYECTBOTO HA OCTaThYHUSI ayCcTeHWT B Hero [ ['8.1];

- Pazpabomenu ca modenu na neeponnu mpexcu (6 Mathlab ) 3a cumynauus Ha TBHPJIOCTTA
[[" 8.2], 3a mpenBmwKIaHe Ha KOJMYECTBOTO Ha octarhunus aycteHUT [[° 8.3, I' 8.6], Ha sikocTTa Ha
onbH Rm, rpanunara Ha nposnadane Rpo2 , oTHOcuTenHOTO yabinkeHue A [I' 8.4] u Ha ynapHara
xwuaBoct KC [T" 8.5] B u3oTepmMuyHO 3akaneHu B OciiHUTHATA 001acT cheporpadMTHU YYTYHH;

- H3cnedseanu ca npoyecume na unmeH3ueHa naacmuyna Oeopmayus 4dpe3 (U3NYHO U
CHMYJIAIIMOHHO MOJIeTMpane ¢ mporpamer npoayktr QForm [I" 8.9, " 8.21];

- Yemanoeseno e, ue MUKpOCTpYKTypaTa Ha JByCIOHHUTE KOMIIO3UTHU OokpuTHs Ni/(Ni+ND) BbpXy
cromana 17CrNiMo6 6e3 mocaensaria TO e amopdna, mokaro ciex TO (290°C/ 6 h) B TaxHara
CTPYKTYypa pUChCTBa KprcTanHata (aza NisP, kaTo Hail-BUCOKa MUKPOTBBPIOCT UMAT MOKPUTHATA,
OTJIOKEHH BbPXY 3aKajeHa U OTBbpHaTa nmoyiokka [B 4.2, T'8.7, T 8.17, T 8.22 u T 8.24];

- Yemanoseno e BnusiHMeTo Ha XMMHUYHM (0€3TOKOBM) HUKEIOBH M KOMIIO3UTHM HUKEIOBU
nokputust Ni/(Nit+ TiN), oTyIo)keHH BBbpPXY JAT U M30TEPMUYHO 3aKajeH Ha OCWHUT HeJIerupaH
cdeporpaduTeH YyryH BbpXYy HErOBaTa MUKPOCTPYKTYpaTa U PU3NKO-MEXaHUIHUTE MY CBOMCTBA
[B4.2,B4.6,1'8.8,1'8.10, ' 8.11, T 8.13 uI'8.14];

- /lokaszano e, ye Hanopasmepuute yactui ot (TiN+TiCN), TiN u ¢cBN wumar moaudunumparo
BB3/IECTBHE BBPXY (popMaTa, ToieMruHaTa U KOJMYECTBOTO Ha rpaduTa, KaTO HaMaJsIBaT THAMEThpPa
Ha rpa¢uTHUTE chepH U MPOMEHST OILe U KOJMYECTBOTO Ha nepiauTa u ¢pepura B uyrynure [B 4.1, B
43,B4.4,B4.5,T'8.16uT 8.19];

- /lokazano e, ye moOBHIIEHAaTa a0pa3MBHAa M3HOCOYCTOMYMBOCT Ha M30TEPMUYHO 3aKAJCHUTE
ceporpaduTHU YYyryHU CHC CTPYKTYpa JOJCH W TOPEH OCHHUT, ChABP)KAIIA HAHOAOOABKH OT
(TiN+TiCN), TiN u cBN., e cBbp3aHa ¢ pean3upaHe Ha MexaHu3Ma Ha T.Hap. microTRIP-edexT u
4e Tpu (PPUKIMOHHOTO BB3JCHCTBHE OCTATHUHHUAT AyCTEHHT YAaCTHYHO C€ TPEBphIIa B
nedopmarmonen maptensurt (al-daza) [B4.3,B 4.4,B4.7,B4.8, T 8.18, ' 8.20 u I" 8.25];



- Yemanoseno e BnusiHHETO Ha jerupantute eneMeHTH (Mo u Mo+Cu) Bepxy (a3oBus cbcras,
Mop(oJIOTHATa U MEXaHU3Ma Ha 00pa3yBaHe Ha OeHUTHATA CTPYKTypa Mpu Obp30peskeIa CToMana
HS 18-0-1, xakTo ¥ BIMSHUETO HA JIETUPAHETO C OOp BBPXY CTPYKTypaTa Ha 0571 BUCOKOXPOMOB
uyyryH [B 4.10, T" 7.3].

3.2 IIpnJ1oKHH IPUHOCH

- Pazpabomenu ca mexnonozuunu pexcumu 3a OTIaraHe Ha JBYCIONHH HUKEIOBH MOKPUTUS C
Ha"opasmepuu 4vactuim (ot ND u ¢cBN ) na 6azara na texnonorusra EOTTOM-HUKEJI Bepxy
ctomada 17CrNiMo6 u BBpPXYy J€TH M HM30TEPMHYHO 3aKajieHH cdeporpauTHU YYTYHH CbhC
CTPYKTYpa JI0JICH OCHHUT, KaTO € yCHaHO08eHo, Y€ Clie]l TepMUYHa 00padOTKa T yBEIMYaBaT CBOATA
MUKPOTBBPJOCT, KaTO TS € Mo-Bucoka npu nokputusta ¢ ND. Te mnoBumasar u abpazuBHara
M3HOCOYyCTOWYMBOCT Ha yyryHnute [B 4.2, B4.6, ' 8.7, ' 8.8, ' 810, " 8.11, " 8.13, " 8.14, T 8.17,
'8.22ul 8.24];

- Ycmanogeno e, ye KOMIIO3UTHUTE HUKEIIOBH TOKPHUTHUS, ChIBPIKALIM HAHOPA3MEPHU THUTAHOB
Hutpua (TiN) u auamant (ND), uMaT mo-BHCOKa M3HOCOYCTOMYMBOCT OT Ta3ud Ha HHUKEIIOBHUTE
nokputus 6e3 ND u 6e3 repmuyna oopadotka [B 4.2, B4.6,1' 8.8, ' 810 u I" 8.14];

- Ilonyuenu ca excriepuMEHTAIHU 3aBHCHMOCTHU 32 BIIMSHUETO Ha HAHOPAa3MEPHUTE YACTULU OT
(TiN+TiCN), TiN u cBN BbpXxy MexXaHUYHUTE U TpPUOOJIOTMYHUTE CBOIICTBA Ha JIETUTE
cheporpadutau uyrynn [B4.1,B4.3,B4.4,B4.5,B 4.7,B4.8,B4.9,I'7.1,,'7.2,1 8.16,T 8.18,
'8.19,I'8.20,I' 8.23 uT 8.25].

4. 3HaYMMOCT HA MPHUHOCUTE 32 HAYKATA W NMpakTukara: [IpencraBeHUTE TPYIOBE CHIBPKAT
3HAYUMU HAyYHO-TIPUJIO)KHU U TPWIOKHHU TPUHOCH B O0JNIacTTa HAa MATEpUANO3HAHUETO H
TEXHOJIOTUsl Ha Marepuayinte. OT HAIPaBEHOTO CPABHCHHUE MEXTY MUHUMATHUTE HAYKO-METPUIHH
nsuckBanus Ha [IYP3A]J] B TY—Codust u nmpeacraBeHuTe 3a yyactue B KOHKypca 3a A/l ,,1o1eHT™ oT
KaHAuaaTa, € BUAHO e 1. ac. A-p B. Mures e npeacraBui HaydHa IPOIYKIUsS, KOSTO IIPEBUIIaBA
moBeuye oT 1,5 mbty mo Toukm (681 TOYUKHM HA KaHAMAATA) M3MCKBaHHMA MHHHMAaieH 6poit (430
TouKH). [IpencTaBeHNTe MUTUPAHKS U CIIPpAaBKAaTa B SCOPUS, MMOKa3Ba, Y€ HAYYHUTE MY ITyOJIMKAIAH
ca U3BECTHH HA HAyYHUTE CPEIU Yy HAC U B Uy KOUHA.

5. Kputnunu 6esie:kku U npenopbku: HiMaM ChIeCTBEHH KPUTUYHU 3a0€JIeKKHM KbM HaydHaTa
MPOAYKIMS HAa KaHAMJATa, HO MCKaM Ja oTOesexa, 4ye KaHIUIaThT HsAMa yyacTHe B MYOJUKYBaHU
y4eOHUIM WK y4eOHU romarana.

3AK/IIOYEHUE

[IpeacraBenaTa Hay4yHa MPOAYKIMS U MpenojaBaresickaTa IeMHOCT Ha KaHAMAaTa € W3IUI0 B
o0JacTTa Ha KOHKYpPCa, ChJAbpXkKa JOCTATHYHO aKTyaJTHU HAYYHO-TIPUIIOKHU M TIPHIIOKHU MPUHOCH,
a HeoOxoqumute MuHuManHu usnckBanus Ha [IYP3A]l B TY—Codus 3a 3aemane Ha A/l ,,omeHT™
ca HaaBuiieHH. OT BCHYKO TOPEM3JIOKEHO C€ BIDKIA, Y€ KaHIUAATHT OTTrOBapsi HABJIIHO Ha
M3UCKBaHMATA Ha 3aKOHA 32 HAYYHUTE CTENEHU M HAy4YHUTE 3BaHMs U Ha [IpaBuiHMKaA 32 HETOBOTO
MpUJIoKeHne, KakTo 1 Ha [IpaBriiHMKa 32 YCIIOBUATA U Pella Ha 3a€MaHe Ha aKaJleMUYHU JITHKHOCTH
B TY-Codus. ToBa Mu gaBa OCHOBaHUE Ja IpenopbyaMm Ha yBakaeMoTo HXK nma mpucbam Ha ri.
ac. 1-p un:k. Banentun IlnamenoB MuueB akajneMuyHata JTBXKHOCT ,,JJOHEHT B HAy4Ha 001acT
5 ,,Texnuyeckm Hayku“, mnpopecruoHasHO HampasieHue S.1. MallMHHO MHKEHepCTBo,
cnieruagHocT “MaTepuaio3HAHNE U TEXHOJIOTUSI HA MAIIMHOCTPOUTETHUTE MaTepuan”.

23.02.2023 . UITEH HA HKYPHTO: ©uveennreenneenneeaneeanneennneanneenns
Codus /npod. nrH Bennecnas Tomkos /



STATEMENT

in competition for the academic position of “Associate Professor” in scientific area 5 ""Technical
sciences™, in a professional field 5.1. Mechanical Engineering, specialty “Materials Science and
Technology of Engineering Materials”, announced in State Gazette no. 94/25.11.2023 by the
Technical University - Sofia with the only candidate Valentin Plamenov Mishev, PhD — assistant
professor at the Department of Materials Science and Technology, TU - Sofia

Scientific Jury Member: Prof. Eng. Ventceslav Tsvetanov Toshkov, DSc,

1. General characteristics of the candidate's scientific research and applied activities

The only candidate in the competition - Assist. Prof. Eng. Valentin Mishev, PhD was born on
25.03.1982 in Sofia. In 2006 he graduated from TU-Sofia as a MSc engineer in the specialty
"Materials Science and Technology", from 2007 to 2010 he was a PhD student, and since 2011 he
has been a lecturer at the Department of Materials Science and Technology at TU-Sofia. In 2015 he
defended his thesis on "Austempered ductile cast irons with nanosized particles”. The activities
presented in his materials fall entirely within the scope of the announced competition.

In the competition for AP "Associate Professor™ Assist. Prof. Eng. Valentin Mishev participated
with 38 scientific papers, distributed as follows: - 10 scientific publications are presented as
equivalent to a monographic work under indicator B 4 in publications that are refereed and indexed
in world-known databases of scientific information; - 3 scientific publications are presented in group
I" under indicator "7, published in refereed and indexed in world-known databases of scientific
information; - 25 scientific publications are presented in group /" under indicator 7”8, which are in
non-refereed journals with scientific peer-review.

The candidate's research and scientific-applied activity is in the field of materials science and
specifically covers the study of structure formation and change of properties of iron-carbon alloys by
their modification with nano-sized additives previously subjected to chemical (electroless) nickel
plating and is systematized in the following scientific directions and sectors:

- Studies on the structure and physical-mechanical properties of cast and austempered ductile
cast irons modified with three types of nano-sized additives (TiN, 70%TiCN+30%TiN and cBN) pre-
coated with nickel by the method of chemical (electroless) nickel plating, which improves their
wetting in the melt and their more uniform distribution in the cast iron volume [B 4.1, B 4.3, B 4.4,
B4.5,B4.7,B4.8,B4.9,1'7.1,17.2, T' 8.16,T' 8.18,1'8.19, ' 8.20, " 8 23 and T" 8.25];

- Influence of alloying with certain elements on structure and properties in iron-carbon alloys - The
influence of alloying elements (Mo and Mo+Cu) on the transformation kinetics in the upper bainite region and
structure in austempered ductile cast irons [I" 8.1] , as well as on the phase composition, morphology and
mechanism of bainite structure formation in HS 18-0-1 high-speed steel has been established [T" 7.3]. It has
also been found that boron alloying of high chromium white cast irons produces sub-eutectic, eutectic
or hyper-eutectic structures depending on the amount of boron, i.e. the effect of boron on changes in
hardness, impact toughness and flexural strength [B 4.10];

- Composite coatings with nano-sized additives deposited on iron-carbon alloys by chemical
nickel plating - The influence of nano-sized particles (from ND and cBN) on the structure and
properties of composite nickel coatings deposited on 17CrNiMo6 steel and on cast and austempered
ductile cast irons was investigated [B 4.2, B4.6,1"8.7, ' 88,1"'8.10,I'8.11,I' 8.13, T 8.14, T 8.17,
'822uTl 8.24];

- Optimization of deformation processes in severe plastic deformation - Using the Qform software
product for computer simulation of material processing processes by plastic deformation, a punch-
die for severe plastic deformation has been designed according to the scheme of double-angle equal-
channel extrusion [I" 8.9] and its efficiency in single-angle equal-channel extrusion on a rotating shaft
has been proven. [I" 8.21];



- Application of artificial neural networks to model the properties of ductile cast irons - Models
have been developed to simulate the mechanical properties of austempered ductile high-strength
bainitic cast irons, where adequate agreement between experimental and neural network predicted
properties has been established [I" 8.2, T 8.3,' 84, T 8,5u I 8.6];

The scientific works can be summarized as: - Scientific publications in journals that are refereed
and indexed in world-renowned databases of scientific information - a total of 10 issues are presented,
which have an impact factor (IF of Web of Science) or an impact rank (SJR of Scopus); - Scientific
publications in non-refereed peer-reviewed journals or in edited collective works - a total of 28 issues
are presented.

In the reference of citations of the candidate's works are presented: 16 citations in Scopus refereed
journals under indicator /] 12 and 2 citations in non-refereed peer-reviewed journals under indicator
1 14.

An additional reference has been submitted showing that the applicant has participated in 4
national research/education projects.

2. Assessment of the candidate’s teaching activity

The candidate has conducted classes and lectures in Materials Science, Materials Technology 11
and Materials Science and Technology. From the report on the classroom employment it can be seen
that Assist. Prof. V. Mishev has given lectures on 2 main courses related to the professional field in
which the competition was announced. The lectures conducted by the candidate for the last two years
have a total of 92 lecture hours.

3.1 Scientific — applied contributions

- It has been proved that, alloying ductile cast irons with Mo and (Mo+Cu) has been shown to affect
the transformation kinetics, the morphology, the dispersity of the upper bainite structure, and the
amount of retained austenite in it [ I'8.1];

- There are developed neural network models (in Mathlab ) for simulating hardness [I" 8.2], for
predicting the amount of retained austenite [[" 8.3, I" 8.6], the tensile strength Rm, the yield strength
Reo,2, the fractional elongation A [I" 8.4] and the impact toughness KC [I" 8.5] in ductile irons
pustempered in the bainitic region;

- The severe plastic deformation processes were investigated by physical and simulation modelling
with QForm software [T" 8.9, I 8.21];

- It was found that the microstructure of Ni/(Ni+ND) bilayer composite coatings on 17CrNiMo6 steel
without subsequent HT is amorphous, while after HT (290°C/6 h) the NizP crystalline phase is present
in their structure, with the highest microhardness of the coatings deposited on quenched and tempered
substrate [B 4.2, ' 8.7, ' 8.17, " 8.22 and I" 8.24];

- It is established the influence of chemical (electroless) nickel and Ni/(Ni+ TiN) composite coatings
deposited on cast and unalloyed austempered ductile iron on its microstructure and physical-
mechanical properties [B 4.2, B4.6, " 8.8, ' 8.10, T'8.11, " 8.13 and I'8.14];

- It has been proven that nanosized particles of (TiIN+TiCN), TiN and cBN have a modifying effect
on the shape, size and quantity of graphite, reducing the diameter of graphite spheres and also
changing the amount of pearlite and ferrite in the cast irons [B 4.1, B 4.3, B4.4, B 4.5, T 8.16 and
I'8.19];

- It has been proved that the increased abrasive wear resistance of austempered ductile cast irons with
a lower and upper bainite structure containing nanoadditives of (TiIN+TiCN), TiN and cBN is related
to the realization of the mechanism of the so-called microTRIP-effect and that under frictional impact
the retained austenite is partially converted into deformation martensite (al-phase). [B 4.3, B 4.4, B
47,B4.8,T8.18,T 8.20 and I 8.25];

- It is established the influence of alloying elements (Mo and Mo+Cu) on the phase composition,
morphology and mechanism of bainite structure formation in HS 18-0-1 high-speed steel as well as
the influence of boron alloying on the structure of white high-chromium cast iron has been determined
[B 4.10,T 7.3].



3.2 Applied contributions

- There are developed technological regimes for the deposition of two-layer nickel coatings with
nanosized particles (of ND and cBN ) based on the EFTTOM-NICKEL technology on 17CrNiMo6
steel and on cast and austempered ductile cast irons with a lower bainite structure, and it was found
that after heat treatment they increase their microhardness, which is higher in the case of ND coatings.
They also increase the abrasion resistance of the cast irons [B 4.2, B4.6, 1" 8.7, " 8.8, " 810, " 8.11,
I'8.13,T'8.14, I'8.17,T' 822 and I" 8.24];

- It is established that composite nickel coatings containing nano-sized titanium nitride (TiN) and
diamond (ND) have higher wear resistance than that of nickel coatings without ND and without heat
treatment [B 4.2, B4.6, 1" 8.8, " 810 and I" 8.14];

- There are obtained experimental dependences on the influence of nanosized particles of
(TIN+TICN), TiN and cBN on the mechanical and tribological properties of cast ductile irons [B 4.1,
B43,B44,B45 B 47,B4.8,B49,I'7.1,,I'7.2,T8.16,1"8.18, " 8.19, ' 8.20," 8.23 and I'
8.25].

4. Significance of the contributions to science and practice

The presented papers contain significant scientific and applied contributions in the field of
materials science and technology. From the comparison made between the minimum scientific and
metric requirements of RCPHAP in TU-Sofia and the submitted for the competition for AP
"Associate Professor” by the candidate, it is evident that Assist. Prof. Eng. V. Mishev has submitted
a scientific output that exceeds more than 1.5 times in points (681 points of the candidate) the
required minimum number (430 points). The presented citations and the reference in Scopus show
that his scientific publications are known to the scientific circles at home and abroad.

5. Critical comments and recommendations
| have no substantive criticisms of the candidate's scholarly output, but would note that the
candidate has not contributed to any published textbooks or teaching manuals.

CONCLUSION

The presented scientific production and teaching activity of the candidate is entirely in the
field of the competition, contains sufficient actual scientific and applied contributions, and the
necessary minimum requirements of the RCPHAP in TU-Sofia for holding the academic position of
“Associate Professor” are significantly exceeded. From all of the above it can be seen that the
candidate fully meets the requirements of the Law on Scientific Degrees and Scientific Titles and the
Regulations for its implementation, as well as the Regulations on the Conditions and Procedure for
Holding Academic Positions at TU-Sofia. This gives me reason to recommend to the distinguished
Scientific Jury to award assistant professor Valentin Plamenov Mishev, PhD, the title of
“Associate Professor” in the professional field 5.1. Mechanical Engineering, specialty “Materials
Science and Technology of Engineering Materials”.

23.02.2023 1. Scientific Jury Member: ...
Sofia / Prof. Eng. Ventceslav Toshkov, DSc
/



