PELEH3UA

No KOHKYpC 3a 3aeMaHe Ha akageMU4yHa ANBbXHOCT ,,A0UeHT”’ no npocgecnoHanHo
HanpasneHue 5.1 ,MalWMHHO NHXeHepCTBO", Hay4YHa cneunanHocT
»,MaTepuanosHaHue n TeXHONOrMsA Ha MallIMHOCTPOUTENHUTE MaTepuann®,

Ne Ha npoueaypaTta PUT71-A]2-094

ob6saBeH B: [1B 6p. 94/25.11.2022 r., 3a HyXauTe Ha kategpa MTM, ®UT, TY-Codus
C KaHaupAaarT: M. ac. a-p uHx. BanenTtuH NnameHos Muwwes
yneH Ha HX: npod. a-p nHx. BaneHTnH Bbnkos Kambypos

1. O6wmM nonoxeHnsa n GuorpacpumyHn AaHHU

KanompaTtbT B 065BEHUSA KOHKYPC € poadeH Ha 25.03.1982 r., 3aBbpLuBa BUCLLETO CH
obpasoBaHne BbB TexHuyeckn YHuBepcuteT - Codusa npes 2006 r., cneumanHocT
»-MallunHoCcTponTenHa TexHnka n texHonornn®. B nepmnoga 2007 - 2010 r. € AOKTOPAHT B
kategpa MTM, MT®, a npe3 2015 r. ycnewwHO 3awuTaBa gucepTaumoHeH Tpya Ha Tema
“‘UUsoTepMmyHO  3akaneHn cdeporpaddUTHM YYryHM C HaHOpa3MEepHUM Yactuum® wu
npugobusa OHC goktop Ha TY-Codmsa no HayyHaTa cneumanHocT ,MaTteprnanosHaHve
N TEXHONOMMA Ha MaluMHocTpouTenHuTe matepmanu® (NeTYC-MT®71-HC1-038/10.07.2015
r.). [lpodecnoHanHaTta cu kapuepa 3anoysa Kato acucteHT (2011 r.) n rmaBeH aCUCTEHT
(2015r.) B TY-Codous kbM kaTegpa ,MaTepuranosHaHne n TexHonorus Ha matepunanmre’,
MT®. MNpouenypata 3a 3aemaHe Ha ALl ,00ueHT” e 3anoyHana ¢ peweHne Ha KC Ha
kategpa MTM (MNpoTokon Ne10/07.06.2022), noTBbpAEHO € ¢ pelueHne Ha PC Ha OUT
(Mpotokon Ne16/06.12.2021) n c¢ peweHne Ha AC Ha TY-Codwmsa ([poTokon
Ne12/26.10.2022). Ob6saBsiBaHETO Ha KOHKypca 3a ,40UeHT" e obHapoaBaHo B 6p. [1B 6p.
94/25.11.2022 r. n e nybnvkyBaHo Ha canta Ha TY-Codums cbe 3anoseq 3a HXX NeOX-
5.1-82/12.12.2022 .

2. O6LWo onucaHMe Ha NpeacTaBeHUTe Mmatepuanm

KanompaTtsT yyacTBa B 06SBEHWSA KOHKYPC, KaTto e npeacTaBusl 3a peueHaupaHe
0obwo 38 HayyHu Tpyaa, komTo obxBawaT: - 10 Hay4yHuM nybGnuMkauumn, paBHOCTONMHU Ha
MOHoOrpadpuyeH Tpyg no nokasaten B 4; - 3 HaydyHn nybnukauuu B pedpepupaHu u
WHOEKCUpaHU B CBETOBHOM3BECTHM 6asn JaHHW C HayyYHa WHopmauusa no nokasarten
[ 7; - 25 Hay4yHu nybnukaumm B HepedepmnpaHn CNncaHUs C Hay4yHO peLeH3uMpaHe no
nokasaten [ 8. Bcnuku npeactaBeHn oT KaHAnaaTa maTepuanu nonagat B obnacrtra Ha
KOHKypca 3a Al ,00LeHT".

B cnucanusa ¢ umnakt daktop (IF Ha Web of Science) nnun ¢ umnakt paHr (SJR Ha
Scopus) ca oTnevataHn 5 nybnvkauuun, a Ha kKoHdepeHuun B Scopus ¢ SIJR n Web of
Science ca goknagsaHu 7 ctaTum, OT Te3n Nybrnmkaumm HAMa CaMoCTOSATENHU, B €ANH OT
KONEKTMBHUTE TPyOoOBE KaHAMAATLT € Ha MbpBO MACTO, a B 8 nybnukaumm — Ha BTOPO
MSCTO. HayyHuTe TpygoBe OT TO3M Mokasaten ca nybrimkyBaHuW Ha aHrfIMUCKN e3uK.
MpeacTtaBeHu ca u 25 nybnvkauumn B HepedepupaHmn CnmcaHms n KOHPEPEHUUN C Hay4HO
peLeH3npaHe, OT KOUTO 16 ca Ha aHrMUNCKU e3KK, a ocTaHanuTe 9 Ha 6bArapcKkn esuk.
lMpenctaBeHn ca 18 uMTMpaHua Ha HayydyHUTe Tpyaose, OT KouTo 16 B pedpepupaHu u
WHOEKCUPaHU B CBETOBHON3BECTHM 6a3un AaHHKU ¢ Hay4YHa uHdopmaums (nokasaten [ 12)
1 camo 2 B HepedeprpaHu CNMCaHNA C Hay4yHO peleH3upaHe (nokasaten [ 14).
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lMpremat ce 3a yyacTue B KOHKypCa BCUYKM NPenCcTaBeHU HayyYHu nybnukauun, ot
konto 13 B pedpepupaHn 1 MHOEKCMPaHU B CBETOBHOM3BECTHM Ba3n JaHHKU (nokasaTen
[ 7) n 23 nybnukaumm B HepedepmpaHn nsgaHnsa ¢ Hay4yHo peleH3vpaHe (nokasarten
" 8). He ce peueHsmpat 2 cbBMecTHU nybnukauum (7 8.9 n I 8.21) n npeacraBeHus
aBTopecbepaT ¢ 6 Hay4yHM Tpyga no auceptauusaTa. MNpencraBeHa € n QONbIHUTENHA
crpaBKa CbC CMUCHK 3a y4acTue B 4 HaLMOHaITHM Hay4YHW unu obpasoBaTernHu npoekTa.

CnpaBkaTa 3a W3NbfIHEHME Ha HAyKOMETPUYHUTE AaHHM W CbOTBETCTBMETO C
MUHUManHUTE HauWoHaNHU M3UCKBaHUA OT KaHAuaaTta, cbrnacHo [lpaBunHuka 3a
yCroBusiTa 1 pefa 3a 3aeMaHe Ha akageMuUyHn anbxHocTn B TY—Codoms, e npeactaBeHa
B crnepaBallarta tabnuua.

Mpyna MuHumaneH . .
nokazate | BPOV TOUKM Bpou To4kK Ha Bpou TOYKM NO OCHOBHM
m (MYP3AQ KaHAupaaTa nokasarenu Ha kKaHauaaTa

TY-Codusn)

Ounnoma 3a OHC ,gokTop® ot TY-
A 50 50 Codusa, NeTYC-MTP71-HC1-
038/10.07.2015 .

B3 -
B 100 167 B2 167
r7 60
r 200 208 s 148
n12 160
a 50 164 014 2
XopapuyM Ha BOAEHUTE fleKunn 3a
X 30 92 nocnegHuTe Tpu rogvHn B
TexHnyeckn YHusepcuteT - Codoms
Oo6wo 430 681

B 3aknio4veHne, OTYMTAHETO HA U3NBIIHEHMETO HA MUHUMAaNHUTE M3UCKBAHUA U
npeacTtaBeHNTe HayKOMETPUYHU JaHHWM NOKa3Ba, Ye kaHauaatwT M. ac. 4-p B. Muwes
HagBuwaea ¢ Hag 1.5 nbtn nanckeanuata Ha MNYP3AL B TY-Codumsa 3a akagemmnyHata
ANBXHOCT ,goueHT” (obwo 681 ToukM npu Heobxogmmm 430 TOYKM), KOUTO ca
noaKpeneHn CbC CbOTBETHUSA AoKas3aTencTBeH MaTepuan (NpeaoCTaBeHW CrpaBku B
CBETOBHOM3BECTHU Ba3n gaHHM Scopus / Web of Science n B HepedepupaHu cnucaHmns
/ koHgepeHUMN C Hay4yHO peueH3upaHe). HanpaBeHaTa cnpaBka B Scopus gokasBa, 4ye
KbM MOMEHTA Ha U3roTBSIHE Ha peLeH3usTa kKaHamaaTseT nma h-index 4.

Tpsabsa oa ce otbenexwu, ye rn. ac. o-p B. Muwes nma nsgageH B CbaBTOPCTBO
y4yebHuk "MaTepunanosHaHue n TexHonorus Ha metanute", Yact 1 ,MaTtepuanosHaHune®,
KOWTO BBLMNPEKM Y€ € M3BBH NPeAcTaBEeHUTE B KOHKypCa HayKOMETPUYHM MnokasaTenu
(nomapga B rpyna E) e pokasaTtenctBo 3a akTMBHata My npenofasaternicka u
nyénukaunoHHa AenHoCT B obnactra Ha KOHKypca.

3. O6uwa XapakTepunctuka Ha Hay4YHoO-uiclregoBaTtesiCkata U Hay4dHO-
npunoXxHata OEeVHOCT Ha KaHguaaTa

Bcuukn npeactaBeHM HaydHM TpygooBe Ha kaHauMpgata ca B obnactta Ha
mMaTepuanosHaHMeTo, a Hay4yHo-MU3cregoBaTernickata My AeMHOCT € CBbp3aHa OCHOBHO C
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n3cneaBaHe W MPOrHo3vpaHe Ha W3MEHEHMETO Ha CTpyKTypaTa Ha M30TEePMUYHO
TepmMoobpaboTeHN Kensi30-BbIMEPOAHN cnnaBu (NeTM N N30TEPMUYHO  3aKarneHu
ccheporpaddnTHN YyryHu), GEMHUTHO nNpeBpbLiaHE B NerMpaHn Xensso-BbriepoaHu
crnnasn U Ge3TOKOBO OTfiaraHe Ha MOKPUTUSA C HAHOpa3MepHa ysk4yaBalla asa Bbpxy
CTOMaHM n 4yryHu. MN3cnegBaHusita ca NOAKPENEHUM C M3BbPLUBAHE HA MEXaHW4YHM
N3NNTBaHUS, U3HOCOYCTOMYMBOCT, ONTUYEH M KONMYECTBEH MeTanorpadckum aHanus,
CKaHupawla enekTpoHHa  MMUKPOCKOMNWUA,  E€HEePrumHO-AUCNEPCUOHEH  PEHTIEeHOB
MUKpPOaHanNn3 n PeHTreHOCTPYKTYpeH aHanu3. [MpeactaBeHWTe B KOHKypca HayyHU
TpyaoBe morat aa 6baart pasnpegeneHu B cnegHnTe HayvyHu obnacTu, Kakto cnegga:
3.1 U3meHeHUe Ha CTpPYKTypaTa U MeXxaHU4YHUTe CBOMCTBA Ha NIeTU U U3OTEPMUYHO
3aKkaneHn cdeporpaduTHM 4YyryHm 4pe3s moaudumumpaHe C HaHopa3MmepHa
ysikyaBawa chasa — npeacraBeHn ca 15 HayyHu nybnukauum [B 4.1, B 4.2, B 4.3, B 4.4,
B45, B47,B48,B4.9, 7.1, 7.2, 816, 8.18, I 8.19, I 8.20, I' 8.25], ocHOBHO
Haco4YeHn KbM MoguduumpaHe Ha cdeporpaduUTHM YyryHn ¢ Tpu BUA4A HaHOPa3MeEpPHU
pob6aekn (TiN, TIiCN, TiN u cBN), npeaBaputenHo meTtanuampaHu (TEXHONOrus
EOGTTOM-HUKEST). WscnegBaHO e BNUSIHMETO Ha  MoaAUUUMPAHETO  BbPXY
MexXaHW4YHUTE nokasaTtenu (TBbPAOCT, yAapHa XWNaBoCT, rpaHuua Ha nposnavaHe u
AIKOCT Ha ONbH) U abpa3nBHaTa MM N3HOCOYCTOMYMBOCT. M3cneaBaHn e BNUAHMETO Ha
N30TEPMUYHOTO 3akansBaHe BbpPXYy CTPYKTypoobpasyBaHETO W KOMMYECTBOTO Ha
OCTaTb4HUS AYCTEHUT NpWU 3akaneHun ceporpadUTHU YyryHN CbC CTPYKTYpa AONEH U
ropeH 6enHnT, cbabpXalim HaHo40OaBKM.

3.2 N3meHeHMe Ha CTpyKTypata M CBOMCTBaTta Mpu nerupaHe Ha Xensa3o-
BbIrNepoaHu cnnaeun — NnpeactaBeHn ca 3 HayvyHu Tpyaa — [B 4.10, 7.3, I 8.1], B kouTo
ce wuacnegBa BAUAHMETO Ha nermpaHeTo ¢ MonubaeH M men BbpXy OGEWHUTHOTO
npeBpbLUaHe Ha NerMpaHnTe YyryHu, Kakto U BIMSSHUETO Ha M30TEPMUYHOTO 3a4bpKaHe
BbpXy Mopdosnoruata Ha 6enHuTHaTa CTpykTypa npu 6bp3opexelia CTomMaHa.
N3cnepBaHo e BNUAHMETO Ha nerMpaHeTo ¢ 6op BbpXy CTpyKTypaTa U MeXaHU4HWUTe
nokasatesnim Ha 645 BUCOKOXPOMOB YYTyH.

3.3 AucnepcHO yAK4eHU C HaHOpa3MepHU [O06aBKU KOMMO3UTHU NOKPUTUS C HUKE-
cdoccpopHa MaTpumLa OTNOXKEHU BbPXY XKENA30-BbrnepoaHn CniaBu — NpeacTaBeHu
ca 11 Hay4Hu nybnukaumm [B 4.2, 4.6, 8.7, 8.8, 8.10,I 8.11, 8.13,1 8.14,T 8.17,
M8.22 n I 8.24], cBbp3aHn ¢ GE3TOKOBO OTMaraHe Ha OBYCIOWHM GE3TOKOBU HUKE-
OCHOPHN MOKPUTUSA C HAHOPA3MEPHM YacTUuM (OEeTOHAUMOHHW HaHogmamaHTu ND,
cBN un TiN) Bbpxy ctomaHa 17CrNiM06, nsaT 1 M30TepMUYHO 3akaneH cgeporpadumTeH
4yryH. M3cnegsaHa e CTpykTypaTa v ca onpefeneHm MexaHU4YHUTE UM nokasaTtesnu, KakTo
n abpasuBHata MM WM3HOCOYCTOMYMBOCT. M3cnenBaHO € BNMUAHMETO Ha TepMuyHaTa
o6paboTka BbpXy MUKPOCTPYKTypaTa, TBbPAOCTTa N NM3HOCOYCTOMYMBOCTTA UM.

3.4 MNporHo3npaHe N3MeHeHUEeTO Ha cBOUCTBaTa Ha cdeporpacduTHU YyryHu ypes
pa3paboTBaHe Ha MOAenu Ha U3KYCTBEHM HEBPOHHU MPEXMU — npeacraBeHn B 5
Hay4Hu nybnukaumm - [ 8.2, 8.3, 8.4, 8.5 n I 8.6], HacoyeHn KbM Cb3aBaHETO Ha
MOJeriM Ha N3KyCTBEHU HEBPOHHU Mpexun B Mathlab 7.1 3a cumynupaHe Ha MexaHn4Hu
nokasatenu (TBbPAOCT, yAapHa XWMNaBoCT, rpaHvLa Ha npoBriayaHe, SKOCT Ha OMbH U
NMacTUYHOCT), KaTo (PYHKLUMA Ha XMMUYEH CbCTaB U TEXHOSIOTMYHW napamMmeTpu npwu
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TepMnyHo obpaboTBaHe Ha cdheporpaddnUTHN BENHUTHU YyryHW. PesyntaTuTe, nony4eHn
OT MOAEenuTe Ha HeBpOHHaTa Mpexa, ca BepupPUUMpPaHN C eKCnepuMeHTanHu OaHHu,
KaTo e yCTaHOBEHa NpoLeHTHaTa Kopenauusa Mexay TsX.

3.5 AHanusupaHe Ha CXeMu U BUPTYasrTHU MUHCTPYMEHTU 3a UHTeH3UBHA NiacTU4yHa
aedopmauums ypes copTyepeH nakeT 3a KOMMOTbLPHa cumynauus Quantor Form -
npeacrTaBeHn ca 2 HaydHu Tpyada — [T 8.9 u I 8.21].

4. OueHKa Ha neparorm4yeckata noaAroToBka U AeMHOCT Ha KaHaMAaaTa

B npenogasaTternckata cv 4eMHOCT KaTo acucTeHT oT 2011 r. v rmaBeH aCUCTEHT OT
2015 r. KaHOUAATLT BOAU yNpaKHEHUs1 No gucuunnuHnte ,MaTepuanosHaHue | vact®,
.,MaTepunanosHaHme Il vact”, ,MaTepuanosHaHne n TEXHONOrMs Ha MeTanute“ un
» 1 €XHOMorms Ha matepuanute | Ha ©bnrapcku esuk, Kakto u ,Materials Science“ Ha
aHIMUACKN e3UK, KaTo € pa3paboTun UMKb ynpaxHeHna 3a obyyeHne B KOMMOTbpHA
3ana (B gBa BapuaHta AutoCad u SolidWork). I'n. ac. g-p B. MuweB Boan Kypcosu
paboTtu no ,MaTtepuanosHanune“ 3a MH 5.1 1 5.13, kakTo N KypCcoB NPOEKT Mo ,, TexHonorns
Ha wmaTepuanute [“. KaHampgaTbT € yyacTtBan akTMBHO B pa3paboTrBaHETO Ha
enekTpoHHata dakyntetHa moodle nnatcgopma eFIT, B KOATO (B CbaBTOPCTBO) UMa
cb3gageHu 16 mogyna no gucumnnuHarta "MartepuanosHaHue | yact" u 18 mogyna no
avcuunnuHata ,TexHonorns Ha matepuanute | vact: TepMuyHa U XMMUKO-TEPMUYHA
obpaboTka Ha meTanute”.

Cnopep npegcraBeHaTta cripaBka 3a NpoBefeHUTe NeKUMOHHM YacoBe, B nepuoga
2019 — 2022 r. kaHanaaTbT € Boamn nekuum B OKC ,6akanaBbp” No AUCUUNIIUHUTE:
MaTepwnanosHaHue n TexHonorusi Ha metanute” 3a Co B NH 5.13, ,MaTepnanosHaHue |*
n ,MarepmnanosHanue, 3a M® n O©T B NH 5.1, ¢ 06w, xopapnym oT 92 nNeKUMOHHM Yaca
(HenpupaBHeHM KbM ynpaxkHeHus). 3a ydyebHaTta 2022-2023 (M3BBbH cnpaskaTa) rn. ac.
A-p B. MuweB npogb/mkaBa akTUBHO Aa NpoBexaa NeKuun 1 yrnpaHEeHUs C KypCOBU
paboTtu no ,MatepuanosHaHue” 3a ctygeHtute ot M® n ©T B NH 5.1 n MNH 5.13.

5. OCHOBHM Hay4YHU U HaY4YHO-NPUITOXHU NPUHOCHU

Mpuemam 1 NOTBBbPXKAABAM MOCOYEHUTE B aBTOpCKaTa cripaBka MPUHOCU, KaKTO U
3Ha4YeHMEeTO Ha Hay4yHWTe TPyaoBe, KaTo cyMTam, 4Ye Te MoraTt Aa 6baaTt onpeaeneHu
KaTO Hay4HO-MPUMOXHM U NPUIOXHK. [Mo-CblecTBEHNTe NPUHOCK Ha KaHauaaTa morat
Aa 6baat npepasnpeaeneny B cnegHuTe OCHOBHM pymnu.

5.1 [lokazBaHe C HOBU CpeAcTBa Ha CbLIECTBEHU HOBU CTPaHU B CblleCTBYyBaLLm
Hay4YHu npo6nemu u Teopun
Hay4HO-NpUAoXHU NPUHOCHK

° [lokasaHo e, 4e HaHopa3mepHuTe Yactuum ot Buaga TiN+TICN, TiN n cBN wnmar
Moauduumpallo Bb3gencTeme Bbpxy dpopmMarta 1 rofiemmHarta Ha rpagourta, NpoMeHANKU
pasMmepa Ha rpaduTHUTE cdepu, Kato HaHo4vacTUuMTe HamMansBaT pasMepuTe UM,
yBenuyaBsaTt KOSIM4eCcTBOTO Ha rpaduTa, NPOMEHSAT KONNMYECTBOTO Ha nepnuta / heputa
n yckopsieaT 6enHMTHOTO npeBpbluaHe [B 4.1, B4.3,B4.4,B4.5,17.2, 8.16,18.18 n
I 8.19].

° [okaszaHo e, 4ye nernpaHeTo Ha cdeporpacdputeH 4dyryH ¢ monmbageH (Mo) u
KOMMNNEKCHOTO My nerupaHe ¢ monubaeH / men (Mo+Cu) okasBa BRMsiHUE BbPXY
KMHeTUKaTa Ha NpeBpPbLLAHETO, BbPXY MOpdonornaTa n ANCNepCcHOCTTa Ha CTpyKTypaTa




ropeH 6eMHUT, KaKTO U BbPXY KONMMYECTBOTO Ha OCTaTbYHUA aYCTEHUT B CTPYKTypaTa Ha
nernpanute yyryHum [I" 8.1].

o YcTaHOBEHO €, 4e ©Oe3TOKOBO OTNOXEHUTE [OBYCNOWHM HUKEN-OCHOPHU
NOKpUTUA C ysikdaBalla dpasa oT HaHopasmepHu vactuum (ND n cBN) Bbpxy cTtomaHa
17CrNiMo6 ca c amopHa CTpykTypa, a crneq TepMmmyHa obpaboTka Nnpu cpaBHUTENHO
Hucka TemnepaTtypa (290° 3a 6 Yaca) ce gokasBa HanU4MeTo Ha KpuctanHa gasa NisP B
komnoamtHoTOo nokputne Ni/Ni+ND, kaTto Han-CbLLUECTBEHO € YBENMYEHMETO Ha
TBbpaocTTaum [B 4.2, 1 8.17, 1 8.17, 8.22 n I 8.24].

o PaspaboTteHn ca mogenu Ha WM3KycTBEHa HeBpOHHA Mpexa (B Mathlab ) 3a
NMpoOrHo3vMpaHe Ha W3MEHEHWEeTO Ha CuUNoBuTe M AedOopMauUMOHHM napameTpu npu
e[JHOMEepEH OMNbH (SKOCT Ha OMbH, rPaHULUa Ha NpoBfayYyaHe N OTHOCUTENHO YO bIDKEHME)
[[8.5], yoapHaTa xwunasocT [[8.5], MuKpoCTpykTypaTa (KONIMYEeCTBOTO Ha OCTaTbYHUSA
aycTteHuT) [[8.6] npn n3otepMmnyHO 3akaneHun B BenHuTHaTa obnact cdeporpaduTHm
YYryHW.

5.2 NMonyyaBaHe Ha NOTBLPAUTESTHU haKTn

Hay4HO-NpunoXHu NpuHoCcK
o CpaBHEHO € MW3MEHEeHMEeTO Ha MUKPOCTpyKTypata W (U3NMKO-MEXaHUYHUTE
cBoKicTBa Ha 6€3TOKOBO (XMMUYHO) HAHECEHWN HUKEN-OCHOPHU N KOMMO3UTHN HAKENOBU
nokputnsa Ni/(Ni+ND), oTnoxeHn Bbpxy NAT U M30TEPMUYHO 3akaneH ceporpaduTeH
4YyryH, Kato € noTBbpAeHa MNo-BMCOKaTa WM3HOCOYCTOMYMBOCT OT Ta3uM Ha HUKen-
dochopHUTe NokpuTna 6es HaHogmamaHTm [B 4.2, 1 8.8, 8.10,1 8.11,1 8.13u T 8.14].
o YCTaHOBEHO € BNUAHNETO Ha TepMunyHaTa obpaboTka BbpXy MUKPOCTPYKTypaTa U
PU3MKO-MEXAHUYHNTE CBONCTBA HA BE3TOKOBO (XMMMUYHO) HAHECEHU HUKEN-OCHOPHN 1
komno3ntHu Hukernosn nokputua Ni/(Ni+TiN), oTrnoxeHu Bbpxy NAT M M30TEPMUYHO
3akaneH oo 6eHUT HenermpaH cgeporpaduTteH YyryH [B 4.2, B 4.6, I 8.10].
o [okasaHo e, 4ye nosuweHaTa abpasvBHa U3HOCOYCTOMYMBOCT HA M30TEPMUYHO
3akaneHuTe cpeporpadnTHU YyryHM CbC CTPYKTYpPa AOSNEH U FOPEH BENHNUT, CbabpXKaLLM
HaHopa3mepHu Yactuum ot Tnna (TiIN+TICN), TiN n cBN, e cBbp3aHa ¢ peanuanpaHe Ha
MexaHn3ama Ha microTRIP-edeKT B KOHTAKTHUTE NOBBbPXHOCTHU CNOEBE Ha YyryHUTe, Npu
KOeTo B pe3ynTtaT OoT (OPUKLMOHHOTO Bb3AENCTBUE - OCTAaTbYHUSAT ayCTEHUT YaCTUYHO ce
npespblla B geopmaunoHeH mapteHsuT [B 4.3, B4.4, B4.7, B4.8, [ 8.18, I 8.20 u
I 8.25].

[MprNoXXHW NPUHOCK

o PaspaboTeHn ca TEXHOMOrMYHU pexmMMmn 3a 6e3TOKOBO (XMMW4YHO) OoTnaraHe Ha
ABYCNONHM 6e3TOKOBU  HUKEN-(POCHOPHU MNOKPUTUA C HaAHOpPA3MEPHM  YacTuum
(oeToHaumoHeH HaHopasmepeH amamaHT ND wu TiN), m3nonssawm TexHonorusTa
EOGTTOM-HUKEJ, BbpXy NeTu 1 M30TEPMUYHO 3aKkaneHn cpeporpaduTHU YyryHu CbC
CTPYKTYpa goneH 6erHuT, npyu Kouto ce obesnedaBaT BMCOKA TBbPAOCT M NOBULLEHA
abpasnBHa W3HOCOYCTOMYMBOCT Ha uyryHute [B4.2, B4.6, 8.7, 8.8, I 8.10,
8.11, 8.13,8.14, T 8.17, 8.22un I 8.24].

o [MonyyeHu ca ekcnepuMeHTanHu 3aBUCUMOCTU 3a BIIUSSHUETO Ha HaHOPa3MepHUTe
yactuuym ot Buga (TiN+TIiCN), TiIN m cBN  Bbpxy MexaHW4HWUTE CBOWCTBA MU
N3HOCOYCTOMYMBOCTTA Ha neTun cdeporpadPUTHU YyryHW, Kato € YCTaHOBEHO
noBuLIABaHe Ha ygapHaTta XunasBoCT, HaMansdBaHe Ha TBbPAOCTTa M SIKOCTTA Ha OMbH
[B4.1,B43,B4.4,B45,B4.7,B48,B49, 71, 7.2, 8.16,I 8.18,I 8.19, 8.20,
8.23unTl 8.25].




o YCTaHOBEHO €, 4Ye Hannumeto Ha HaHopasmepeH TutaHoB HuTpua (TiN) wu
HaHognamaHT (ND) B 6€3TOKOBO OTNIOXXEHMUTE KOMMO3UTHU HUKEN-POCHOPHM NOKPUTUS,
BOOM OO MO-BMCOKA M3HOCOYCTOMYMBOCT OT Tasu Ha HUKeN-pocdopHUTE NokpuTtus 6es
HaHo4acTMum 1 6e3 ga ce M3nonsea cneasauwa TepmmyHa obpabotka [B 4.2, B 4.6, " 8.8,
r810wm T 8.14].

o YCTaHOBEHO € BIMSHMETO Ha nerMpaHeto ¢ Bop BbpXy CTpykTypata Ha 64n
BMCOKOXPOMOB YyryH, CBbpP3aHO C MpOMsAHaTa Ha pa3mMepa Ha ayCTEHUTHOTO 3bPHO U
ANCNEepPCHOCTTa Ha eBTEKTMYHNA kapbug [B 4.10].

o PaspaboTteHn n aHanuaupaHu ca 3D BupTyanHu pelueHus u e peanusmpaHo
CYMYIauMOHHO MoAenMpaHe Ha MHTEH3UBHA NnacTtuyHa gedopMaums Yypes BUpTyarHu
WHCTPYMEHTU B cpedaTta Ha nporpamMmeH npoaykt Quantor Form [ 8.9, ' 8.21].

5.3 UutnpaHua

LinTupaHusta Ha Hay4yHUTe TpyaoBe, MOCOYEHN U AOKa3aHW OT KaHauaaTa ca, KakTo
cnegea: - 16 6poa no nokasaten [ 12, B pedepupaHn U WHOEKCUPAHW B
CBETOBHOM3BECTHM ©0asn [JaHHM C HaydyHa WHQopMauus, kKato ca uutupaHum 5
nyénukauuun; n - 2 6pos no nokasaten [ 14, B HepedepupaHu CNUCaHUSA C Hay4yHO
peLeH3npaHe KaTo ca umtupandn 5 nybnukaumm. OT nsbpoeHute untmupaHma 16 6posa ca
OT YyXau aBTopu. bpoaT Ha unMTMpaHnaTa HagBuwaea noseye oT TP MbTU MUHUMATHO
n3nckeaHute B rpyna [.

6. 3HaYMMOCT Ha NPUHOCUTE 3a HayKaTa MU NpaKTukKaTa

lMpeocraBeHnTe OT KaHAMOaTa HayyYyHW TpygoBe W HayYHO-U3crnegoBaTerncku
pa3paboTkM 3a yyacTMe B KOHKypca ca 3aabfiboyYeHn M 3Ha4YMMKU 3a UHXEeHepHaTa
npakTuka. Te ca cb3gageHun ¢ MIMYHOTO yyYacTue Ha kKaHangaTta. MHOXeCTBOTO LMTUpaHna
B MEXAYyHapOAHW CNUcaHus, a n bposaT Ha uMTUpaHuaTa OT YyXOM aBTOpuU OOKa3Ba, 4ve
TpygoBeTe Ha KaHauaaTa ca Npu3HatM He caMO OT HayyYHuTe cpefu Yy Hac, HO U B
yyxbuHa. OT cnpaBkata 3a M3NbIIHEHME HA HAYKOMETPUYHUTE OaHHU Ce BWXKAa, de
MUWHUMaNHUTE U3NCKBaHUA B rpyna [l ca HagBuULEHN Hag TPy MbTH.

Kakto Beue Gewe otbensisaHO npuv ONMCaAHMETO Ha MNpPeacTaBeHUTE MmaTepuanmu
(HanpaBeHO B T. 2), KONMMYECTBEHWUTE MOKasaTeNU Ha KpUTepuuTe 3a 3aemaHe Ha
aKkagemMuyHaTa AnbXxHocT ,goueHT B TY-Codms ca 1.5 nbTv HaaxXBbpneHu, He3aBNCMMO
OT npekaneHo 3aBuLeHnss 6pon Ha M3non3BaHUTe NO aguceptauusaTa nyénukauuu.

7. KputnyHm 6enexku n npenopbKu

Hamam cbliecTBEHM KPUTUYHWU 3abenexku, KoMTo ga MNocTaBAaT Nod CbMHEeHue
AOCTOBEPHOCTTa M OPUrMHANHOCTTA Ha NMpeacTaBeHMTE B KOHKypCa Hay4yHW pesyntaTty
unn pga ocnopsaT  (OPMYNMPAHUTE  HAYYHO-NPUMNOXHU U MPUINOXHU  NPUHOCH.
O606weHnTe 3abenexkn moraT Aa ce npuvemaT KaTo MPenopbkM KbM NMpeactaBeHaTa
Hay4yHa NPOAYKLMS N KaTO HACOKM KbM ObaeLLoTo pa3BMTUe Ha KaHAuAaTa, a UMEHHO:
. MpuHOCUTE B aBTOpCKaTa cnpaBka TpsibBa ga ce hopmynupat no-npeLmsHo n aa
ce 0606waT, Kato ce m3barea nNogpobGHOTO onMcaHwe W pasnpefensiHeTo Ha eauH
MPVHOC B HSIKONKO B OTAENHM NOATOUKN.

. MpenopbyBam Hay4yHO-U3cnenoBaTernickaTa AeNHOCT Ha kKaHauaaTa B 6baelle aa
ce Haco4u 1 KbM MyGNNKyBaHe Ha CaMOCTOATENHM Hay4YHU TpyaoBe.
. YXenaTtenHo e ga ce paswmpu NybnmkaunmoHHaTa AeAHOCT B MPECTMKHM CIMCaHUS

C BMCOK MMMaKT pakTop U/Miv UMNakT paHr.



8. JInyHm BneyaTneHusa U CTaHOBULLE Ha peLeH3eHTa

Mo3HaBam rn. ac. B. MuweB OT NOCTLNBAHETO My M CbBMECTHaTa HU paboTa B
kKaTegpa MaTtepranosHaHue n TeXHONOrna Ha maTepuanute. 3ano3HaT CbM C HaNBbITHO C
yyebHaTa n cpaBHUTENHO Aobpe C Hay4yHO-u3cnegoBaTenckaTa My AenHocT. Cuntam, ye
npeacTaBeHNTE B KOHKypCa HayyYHW TpyooBe W nyGnvkyBaHMS My B CbaBTOPCTBO
y4yebHUMK, ro onpedendatr KaTto u3rpageH y4vyeH W wuscnegosaten B obnactra Ha
npoBexaaHus KoHKypc. lNMpoBexagaHata OT kaHAuMaata ydyebHa OEMHOCT € Ha BUCOKO
HMBO, BOAEHWUTE OT Hero nekuuMrM n ynpaxHeHus no MaTtepuanosHaHue B HSKOJSIKO
dakynteta no NMH 5.1 n MNH 5.13 gokasBaT, Ye e HanNbJTHO 3acnyXXU NPUCHLXOaHEeTo Ha
aKkagemuyHaTa ONbXHOCT ,goueHT®. [n. ac. o-p B. MuweB ce oTHacsi OTTOBOPHO KbM
N3NbIHEHMETO Ha BBL3NOXEHUTE My Cry)XeOHM 3aabimKEeHWsl, akTUBHO Ce BKMOYBa U
JonprvHacea 3a OCbBPEMEHSABAHETO Ha MpoBexaaHus OT kaTegpaTa yvebeH npouec.
PaspaboTeHnTe c¢ HEroBo yyactuve fekuun, ynpaxHeHns u KypcoBu paboTu, KakTo u
akTMBHaTa My paboTa B eNneKkTpoHHUTE nnaTtopMu No Bpeme Ha obyyeHneTo AoKasBear,
4Ye TOW e HanMbITHO NOAXOASLY 32 eCTECTBEHO criedBallo xabunutupaHe.

B pesyntat oT npoBexaaHOTO OT KaHAuaaTta obyyeHue B cpefaTta Ha nporpameH
npogykt QForm no cuMynaumoHHO MOAeNnupaHe Ha npouecu 3a nnactuyHa
Aedopmauus, yyacteawuTte B MeXAyHapoOaHU ONUMNUagn CTYAEHTU HSAKOMKO roguHU
nogpea nevyenaT MbpBUTE MecTa U Npu3HaHne 3a CbBPEMEHHOTO HUBO Ha NPOBEXaHOTO
B yHMBepcuteTa obyveHne. bux gobasun, ye rn. ac. a-p B. Muwes e oT3MBYMB Konera ¢
nogyepTaHoO YyBCTBO 3a OTFOBOPHOCT U yMeHUsl 3a paboTa B eKun C 4rieHoBeTe Ha
KONneKTMBa Ha Kategpara.

3AKINKOYEHUE

MpencraBeHnTe HaydHW TpyaoBE M npenogaBaTtenckata AEVHOCT Ha Kanguaarta
nonagart u3usano B obractTta Ha KOHKypca, KaTo CbObpXaT AOCTaTbYHO aKTyasnHu
HaYYHO-MPUITOXHN 1 NMPUIIOXHU NPUHOCK, @ HEODXOOMMUTE MUHMMAITHU U3UCKBAHUA Ha
MYP3AO B TY-Codmsa 3a 3aemaHe Ha ALl ,HoueHT” ca HagBuweHn. Bb3 ocHoBa Ha
npeacTaBeHaTa HayyHa Npoaykuust u OopMynMpaHnTe B Hes MPUHOCK Ce BWXaa, 4ve
KaHOMAATbT OTroBaps HaNbSIHO Ha MWHUMAanHUTE HAyKOMETPUYHU W3UCKBAHUS Ha
3akoHa 3a Hay4yHuUTE CTENeHW U HayyHuTe 3BaHMA U Ha [lpaBunHWKA 3a HEroBOTO
NPUoXeHne, KakTo 1 Ha lNpaBunHUKa 3a ycnoBudaTa 1 pefa Ha 3aeMaHe Ha akageMU4yHU
anbxHocTn B TY-Codomsa. ToBa, KakTo 1 KavyecTBaTta My Ha U3rpageH npenogasaTen, Mu
nossonsiBa ybeaeHo da npegnoxa Ha yBaxaemoto Hay4dHo XKypu, rn. ac. A-p UHX.
BaneHTuH NnameHoB MuweB ga 6bae n3dbpaH Ha akagemMmyHaTa ObXHOCT ,,40UeHT”
no npodecrmoHanHo HanpasneHue 5.1 ,MallMHHO UHXEHEPCTBO®, Hay4yHa cneunanHocT
.,MaTepuanosHaHne n TeXHONOMsA Ha MalMHOCTPOUTENHUTE MaTepuanun®.

Oara: PELUEH3EHT:
15.03.2023 / npo. ao-p uHx. BaneHtuH Kamobypos /



REVIEW

in competition for the academic position of "Assosiate Professor” in professional
field 5.1 "Mechanical Engineering", scientific specialty "Materials Science and
Technology of Engineering Materials"”, procedure No FIT71-AD2-094

announced in: SG N094/25.11.2022, for the needs of the Department of MTM, FIT,
TU-Sofia

with a candidate: Asst. Prof. Valentin Plamenov Mishev, PhD

Member of the Scientific Jury: Prof. Eng. Valentin Vylkov Kamburov, PhD

1. General and biographical data

The candidate in the announced competition was born on 25.03.1982, graduated
from the Technical University - Sofia in 2006, speciality "Mechanical Engineering and
Technology". In the period 2007 - 2010 he was a PhD student at the Department of MST,
MTF, and in 2015 he successfully defended his dissertation thesis on " Austempered
ductile cast irons with nanosized particles” and obtained the PhD degree of TU-Sofia in
the scientific specialty "Materials Science and Technology of Engineering Materials"
(NeTUS-MTF71-NS1-038/10.07.2015). He started his professional career as Assistant
Professor (2011) and Senior Assistant Professor (2015) at TU-Sofia, Department of
Materials Science and Technology of Materials, MTF.

The procedure for holding the position of Associate Professor was initiated by a
decision of the DC of the Department of MTM (Protocol Ne10/07.06.2022), confirmed by
a decision of the FC of FIT (Protocol Ne16/06.12.2021) and by a decision of the AC of
TU-Sofia (Protocol Ne12/26.10.2022). The announcement of the competition for
"Associate Professor" was promulgated in SG issue no. No. 94/25.11.2022 and was
published on the website of TU-Sofia by Order No SJ-5.1-82/12.12.2022.

2. General description of the submitted materials

The candidate participated in the announced competition by submitting for peer
review a total of 38 scientific works, which include: - 10 scientific publications equivalent
to a monographic work under indicator B 4; - 3 scientific publications in refereed and
indexed in world-known databases with scientific information under indicator I' 7; - 25
scientific publications in non-refereed journals with scientific peer review under indicator
I" 8. All the materials submitted by the candidate fall within the field of the competition for
the position of “Associate Professor”.

In journals with impact factor (IF of Web of Science) or with impact rank (SJR of
Scopus) 5 publications have been printed, and in conferences in Scopus with SJR and
Web of Science 7 papers have been reported, of these publications there are no individual
ones, in one of the collective works the candidate is in first place, and in 8 publications -
in second place. The scientific works of this indicator are published in English. There are
also 25 publications in non-refereed journals and peer-reviewed conferences, of which
16 are in English and the remaining 9 in Bulgarian. There are 18 citations of the scientific
papers, of which 16 are in refereed and indexed world-renowned scientific databases
(indicator [J, 12) and only 2 in non-refereed peer-reviewed journals (indicator [ 14).



All submitted scientific publications are accepted for participation in the competition,
including 13 publications in refereed and indexed world-renowned databases (indicator
I 7) and 23 publications in non-refereed peer-reviewed journals (indicator I" 8). There are
not reviewed 2 joint publications (I" 8.9 and I 8.21) and the submitted abstract with 6
scientific papers on the PhD thesis. An additional reference with a list of participation in 4
national scientific or educational projects is also submitted.

The report on the achievement of the science metrics and the compliance with the
minimum national requirements by the candidate, according to the Regulations on the
conditions and procedure for holding academic positions at TU-Sofia, is presented in the
following table.

Group | Required minimum giunstE; tor:ce Number of points for the
indicators (Iggr;Hbi:DOtI'BOISm:' pcandidate applicant's main indicators
-Sofia
A 50 50 Diploma for PhD from TU-Sofia,
NeTUS-MTF71-NS1-038/10.07.2015.
B3 -
B 100 167 B4 167
r7 60
r 200 208 s 148
ai12 160
a 50 164 N 14 )
X 30 92 Horarium of lectures for the last three
years at Technical University - Sofia
Total 430 681

In conclusion, the consideration of the fulfilment of the minimum requirements and
the presented scientific-metric data shows that the candidate Asst. Prof. V. Mishev
exceeds by more than 1.5 times the requirements of TU-Sofia for the academic position
"Associate Professor" (total 681 points against the required 430 points), which are
supported by relevant evidence (provided references in world-renowned databases
Scopus / Web of Science and in non-refereed journals / conferences with scientific peer
review). The reference to Scopus proves that the candidate has an h-index 4 at the time
of the review.

It should be noted that the Asst. Prof. V. Mishev has co-authored a textbook
"Materials Science and Technology of Metals", part 1 "Materials Science", which,
although it is outside the presented in the competition scientific metrics (falls into group
E) is evidence of his active teaching and publication activity in the field of the competition.

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

All of the presented scientific works of the candidate are in the field of materials
science, and his research activity is mainly related to the study and prediction of the
change of structure of isothermally heat-treated iron-carbon alloys (cast and austempered
ductile cast irons), bainitic transformation in alloyed iron-carbon alloys and electroless



deposition of coatings with nanoscale reinforced phase on steels and cast irons. The
research is supported by performing mechanical testing, wear resistance, optical and
guantitative metallographic analysis, scanning electron microscopy, energy dispersive X-
ray microanalysis and X-ray structural analysis. The scientific papers submitted to the
competition can be divided into the following scientific areas as follows:

3.1 Modification of the structure and mechanical properties of cast and
austempered ductile cast irons by modification with a nanosized reinforced phase
- 15 scientific publications are presented [B4.1,B4.2,B4.3,B4.4,B4.5,B4.7,B4.8,B
49,1M71,I7.2,1 8.16,I 8.18,I 8.19, I 8.20, I 8.25], mainly focused on modification of
ductile cast irons with three types of nano-sized additives (TiN, TiCN, TiN and cBN), pre-
metallised (EFTTOM-NICKEL technology). The influence of the modification on their
mechanical performance (hardness, impact toughness, yield strength and tensile
strength) and abrasive wear resistance were investigated. The influence of isothermal
guenching on the structure formation and the amount of retained austenite in
austempered ductile cast irons with lower and upper bainite structure containing
nanoadditives was investigated.

3.2 Modification of the structure and properties during alloying of iron-carbon
alloys - 3 scientific papers are presented - [B 4.10, I' 7.3, I 8.1], in which the influence of
alloying with molybdenum and copper on the bainitic transformation of alloyed cast irons
is investigated, as well as the influence of isothermal retention on the morphology of the
bainitic structure in high-speed steel. The influence of boron alloying on the structure and
mechanical performance of white high chromium cast iron was investigated.

3.3 Dispersion reinforced nano-sized additives composite coatings with nickel-
phosphorus matrix deposited on iron-carbon alloys - 11 scientific publications are
presented [B4.2, 4.6, 8.7, 88,810, 8.11,  8.13,  8.14, I 8.17, I 8.22 and
I 8.24], related to electroless deposition of two-layer electroless nickel-phosphorus
coatings with nanosized particles (detonation nanodiamonds ND, cBN, and TiN) on
17CrNiMo6 steel, cast and austempered ductile iron. The structure was investigated and
their mechanical performance and abrasion resistance were determined. The influence
of heat treatment on their microstructure, hardness and wear resistance was investigated.

3.4 Predictions of ductile iron property variation by developing artificial neural
network models - presented in 5 research publications - [ 8.2, 8.3, 8.4, 8.5 and
[ 8.6], aimed at creating artificial neural network models in Mathlab 7. 1 to simulate
mechanical performance (hardness, impact toughness, yield strength, tensile strength
and ductility) as a function of chemical composition and process parameters in the heat
treatment of ductile bainitic cast irons. The results obtained from the neural network
models were verified with experimental data, and the percentage correlation between
them was established.

3.5 Analysis of schematics and virtual tools for severe plastic deformation using
Quantor Form computer simulation software package - 2 research papers presented
—[F8.9and I 8.21].
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4. Evaluation of the candidate's pedagogical training and activity

In his teaching activity as assistant professor since 2011 and senior assistant
professor since 2015, the candidate teaches the courses "Materials Science Part I,
"Materials Science Part II", "Materials Science and Technology of Metals" and "Materials
Technology I" in Bulgarian, as well as "Materials Science" in English, and has developed
a cycle of exercises for training in a computer room (in two versions AutoCad and
SolidWork). Asst. Prof. V. Mishev teaches coursework in "Materials Science" for PF 5.1
and 5.13, as well as a course project in "Materials Technology I". The candidate has
actively participated in the development of the electronic faculty moodle platform eFIT, in
which (co-authored) has created 16 modules in the course "Materials Science Part I" and
18 modules in the course "Materials Technology Part I: Heat and Case Treatment of
Alloys".

According to the submitted reference for the lecture hours, in the period 2019 - 2022,
the candidate has given lectures in the Bachelor's degree courses "Materials Science and
Technology of Metals" for FM in PF 5.13, "Materials Science I" and "Materials Science"
for MF and FT in PF 5.1, with a total of 92 lecture hours (not equated to exercises). For
the academic year 2022-2023 (out of reference), the Asst. Prof. V. Mishev, PhD continues
to actively conduct lectures and labs with coursework in "Materials Science" for MF and
FT students in PF 5.1 and PF 5.13.

5. Main scientific and applied contributions

| accept and confirm the contributions mentioned in the author's abstract, as well as
the importance of the scientific works, considering that they can be defined as scientific
and applied. The more significant contributions of the candidate can be redivided into the
following main groups:

5.1 Proving by new means significant new aspects of existing scientific problems
and theories

Scientific-applied contributions

o It has been proved that, nanosized particles of the type TiN+TiCN, TiN and cBN
have a modifying effect on the shape and size of graphite, changing the size of graphite
spheres, the nanopatrticles reduce their size, increase the amount of graphite, change the
amount of pearlite/ferrite and accelerate the bainite transformation [B 4.1, B 4.3, B 4.4,
B45,17.2,T8.16,8.18 and I 8.19].

o It has been proven that the alloying of ductile cast iron with molybdenum (Mo) and
its complex alloying with molybdenum/copper (Mo+Cu) affects the transformation
kinetics, the morphology and dispersity of the upper bainite structure, as well as the
amount of retained austenite in the structure of alloyed cast irons [ 8.1].

o It has been established, that electroless nickel-phosphorus bilayer coatings with a
reinforcement phase of nanosized particles (ND and cBN) deposited on 17CrNiMo6 steel
have an amorphous structure, and after heat treatment at a relatively low temperature
(290° for 6 hours), the presence of a NisP crystalline phase in the Ni/Ni+ND composite
coating is demonstrated, with the most significant increase in their hardness [B 4.2,
M8.17,18.17,I 8.22 and I 8.24].
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o There are developed artificial neural network models (in Mathlab ) to predict the
variation of strength and deformation parameters in one-dimensional tension (tensile
strength, yield strength and fractional elongation) [[8.5], impact toughness [[8.5],
microstructure (amount of retained austenite) [[8.6] in ductile irons isothermally quenched
in the bainitic region.

5.2 Obtaining confirmatory facts

Scientific-applied contributions

o It is compared the change of microstructure and physical-mechanical properties of
electroless (chemically) deposited nickel-phosphor and Ni/(Ni+ND) composite coatings
deposited on cast and austempered ductile iron, confirming the higher wear resistance
than that of nickel-phosphor coatings without nanodiamonds [B 4.2, 8.8, 8.10, I' 8.11,
8.13 and I' 8.14].

o It is established the influence of heat treatment on the microstructure and physical-
mechanical properties of electroless (chemically) nickel-phosphorus and Ni/(Ni+TiN)
composite coatings deposited on cast and isothermally quenched to bainite non-alloyed
ductile iron [B 4.2, B 4.6, I" 8.10].

o It has been proved that the increased abrasive wear resistance of austempered
ductile cast irons with a lower and upper bainite structure containing nanosized particles
of the (TIN+TiCN), TiN and cBN type is related to the realization of the microTRIP-effect
mechanism in the contact surface layers of the cast irons, whereby - as a result of the
friction effect - the retained austenite is partially converted into deformation martensite
[B4.3,B4.4,B4.7,B4.8,1 8.18, 8.20 and I' 8.25].

Applied contributions

o There are developed technological regimes for current-free (chemical) deposition
of two-layer electroless nickel-phosphorus coatings with nanosized particles (detonation
nanosized diamond ND and TiN), using the EFTTOM-NICKEL technology, on cast and
isothermally hardened ductile cast irons with a lower bainite structure, which ensure high
hardness and increased abrasion resistance of the cast irons [B 4.2, B4.6, [ 8.7, 8.8,
r8.10, 8.11, 8.13, 1 8.14,1 8.17, 8.22 and I 8.24].

o There are received experimental correlations for the influence of nano-sized
particles of the type (TiN+TiCN), TiN and cBN on the mechanical properties and wear
resistance of austempered ductile cast irons, and an increase in impact toughness, a
decrease in hardness and tensile strength was found [B 4.1, B4.3,B4.4, B4.5, B 4.7,
B4.8,B49,1r71,r72,r8.16,r 8.18,1 8.19, 8.20,  8.23 and I 8.25].

o It is established that the presence of nanosized titanium nitride (TiN) and
nanodiamond (ND) in electroless deposited composite nickel-phosphorus coatings
results in higher wear resistance than that of nickel-phosphorus coatings without
nanoparticles and without using subsequent heat treatment [B 4.2, B 4.6, ' 8.8, [ 810
and I" 8.14].

o It is established the influence of boron alloying on the structure of white high-
chromium cast iron related to the change of austenite grain size and dispersity of eutectic
carbide [B 4.10].
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o There are developed and analysed 3D virtual solutions and simulation modelling
of severe plastic deformation using virtual tools in the Quantor Form software
environment [[" 8.9, [ 8.21].

5.3 Citation

The citations of the scientific works indicated and proved by the candidate are as
follows: - 16 numbers under indicator [0 12, in refereed and indexed in world-known
databases of scientific information, with 5 publications cited; and - 2 numbers under
indicator [J 14, in non-refereed peer-reviewed journals, with 5 publications cited. Of the
citations listed, 16 are by foreign authors. The number of citations exceeds more than
three times the minimum required in group A.

6. Significance of contributions to science and practice

The scientific works and research developments submitted by the candidate for
participation in the competition are thorough and significant for engineering practice. They
have been created with the personal participation of the candidate. The numerous
citations in international journals and the number of citations by foreign authors prove that
the candidate's works are recognized not only by the scientific circles at home, but also
abroad. The reference on the performance of the scientific metrics shows that the
minimum requirements in group [ have been exceeded more than three times.

The quantitative indicators of the criteria for the academic position of Associate
Professor at TU-Sofia are 1.5 times exceeded despite the excessive number of
publications used in the PhD thesis, as already noted in the description of the submitted
materials (made in section 2).

7. Critical comments and recommendations

I have no significant critical remarks that question the credibility and originality of the
scientific results presented in the competition or challenge the scientific and applied
contributions formulated. The summarized remarks can be accepted as
recommendations to the presented scientific output and as guidelines for the future
development of the candidate, namely:
o The contributions in the author's abstract should be formulated more precisely and
summarised, avoiding detailed description and the allocation of one contribution to
several in separate sub-paragraphs.

o | recommend that the research activity of the candidate in the future should also
focus on the publication of individual scientific works.
o It is desirable to expand publication activity in prestigious journals with high impact

factor and/or impact rank.

8. Personal impressions and opinion of the reviewer

| know Asst. Prof. V. Mishev since his entry and our joint work in the Department of
Materials Science and Technology. | am fully familiar with his teaching and relatively well
with his research activities. | believe that the scientific papers presented in the competition
and his co-authored published textbook define him as an established scientist and
researcher in the field of the competition. The teaching activities carried out by the
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candidate are of a high level, his lectures and exercises in Materials Science in several
faculties under PF 5.1 and PF 5.13 prove that he is fully deserving of the award of the
academic post of Associate Professor. Asst. Prof. Dr. V. Mishev is responsible for the
performance of his duties, actively participates and contributes to the modernization of
the educational process conducted by the Department. The lectures, labs and course
works developed with his participation, as well as his active work in the electronic
platforms during the training prove that he is fully suitable for a natural further habilitation.
As a result of the training conducted by the candidate in the environment of a
simulation modelling product QForm for plastic deformation processes, the students
participating in international Olympiad for several years in a row have won the best places
and recognition for the modern level of training conducted at the university. | would like
to add that the Asst. Prof. V. Mishev is a responsive colleague with a marked sense of
responsibility and teamwork skills with the members of the department's collective.

CONCLUSION

The presented scientific works and the teaching activity of the candidate fall entirely
within the field of the competition, containing sufficient actual scientific-applied and
applied contributions, and the necessary minimum requirements of the TU-Sofia for
occupying the position of Associate Professor are exceeded. On the basis of the
presented scientific production and the contributions formulated in it, it is seen that the
candidate fully meets the minimum scientific 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, as well as his qualities as an accomplished teacher, allows me to confidently
propose to the esteemed Scientific Jury, Asst. Prof. Eng. Valentin Plamenov Mishev,
PhD to be elected to the academic position of "Associate Professor" in the professional
field 5.1 "Mechanical Engineering", scientific specialty "Materials Science and
Technology of Engineering Materials".

Date: REVIEWER: ..o rnn e e
15.03.2023 / Prof. Eng. Valentin Kamburov, PhD /
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