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nHOycTpuanHun TexHonorum Ha TY — Codous
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PeueHseHT : npo. a-p nHx. Xynueta AtaHacoBa Kanendesa
TY-Codums, e-mail: jkaleich@tu-sofia.bg

1. Kpatkn 6uorpacdumyHmn aaHHuU

B KOHKypca yyacTtBa eguH kaHauaar - . ac. a-p mHx. PanHa bosHosa OumunTposa.
Ta e pogeHa Ha 09.12.1972 r. B rp. Codma. 3aBbpluBa BUCLIETO CM 0DOpasoBaHue C
KBanudukaums ,mawnHeH uHxeHep“ B TY — Codma npe3 1996 r. no cneumanHoct
» 1 EXHOMNOrMs Ha meTanute U metanoobpaborBawa TexHuka“ kbm MTO. Ot 2007 r. go
2011 r. T9 e 3a404eH OOKTOpPaHT MO OOKTOpaHTCKa nporpama ,, TexHonormm, MalivHm u
CUCTEMM 3a 3aBapbYHOTO Npom3soacTBO® kbM MT® B TY - Codwms. pes 2016 r. T4
3awmTaBa guceptaumsa Ha Tema ,M3cnegBaHe Ha Bb3MOXHOCTTA 3a Cb3daBaHe Ha
ANCNEPCHO YySIKYEeH mMaTepuan c anymmHueBa maTtpuua 3a HaeBapsiBaHe® u npugobusa
obpasoBaTenHaTta u Hay4yHa cTteneH ,gokTop“. Npesa 2008 r. nHx. PanHa OumutpoBa
noctoneBa Ha paborta B kaTegpa ,MatepuanosHaHne u TEXHOMOIMSA Ha maTepuanute®
kbM MT® Ha TY — Cocoust n paboTtu nocrnegoBateniHo kato acucteHTt (2008 r. — 2010
r.), cT. acucteHt (2010 r. — 2011 r.) n rn. acucteHT (2011 r. — go cera).

2. O6wo onucaHue Ha NpeacTaBeHUTe MaTepuanmu

lMpenctaBeHn ca BCUYKM HeEOOXoouMu MaTepuanun u gokasaTenictBa no KOHKypca
cnopen um3nckeBaHusTa Ha un. 26 ot 3PACPHE u MYP3AL B TY — Codwmsa. Te ca
ohOpMEHMN MPELM3HO M CbabpXaT usanata uHdopmaumsa, Heobxoauma 3a oueHKa Ha
AEeNHOCTTa Ha kaHauaara.

n. ac. g-p vHx. PanHa umuTpoBa yyacTBa B KOHKypCa 3a OOUEHT C 42 HaydHu
nyonukauuun. KangmgatbT e npegctaBun astopedepaT M 4 HaydHu nybnumkaumm no
ancepTtaunoHHua Tpyg 3a OHC ,gokTop®, KOMTO He ce peueH3upar.

TpynooBseTe B KOHKypCa 3a AOLEHT ce pasnpedensT, KakTo criefsa:

1. Hayynn ny6nukauun B u13gaHMs, KOUTO ca pedepupaHy 1 UHOEKCUPaHW B
CBETOBHOM3BECTHM 6331 AaHHW C HAYYHA MHDOPMALINA . .....evneneeeeeeneniinnnnrereeeeeeeess 21
(19 B Scopus u 2 B WoS), oT kouto 12 ctatum B cnucaHus (Tribology in Industry — 4;
Journal of the Balkan Tribological Association — 2; Journal Oxidation Communications —
1; Applied Engineering Letters: Journal of Engineering and Applied Sciences -1,
Surface Engineering Applied Electrochemistry Journal — 1; Comptes Rendus de
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I’Academie Bulgare des Sciences — 1; Aerospace Research in Bulgaria — 1; Advanced
Materials Research — 1) n 9 goknaga ot koHdepeHuun (IOP Conf. Series: Materials
Science and Engineering — 1; International conference on High Technology for
Sustainable Development HITECH 2018, 2019, 2021 — 4; 12" National Conf. with
International Participation "Electronica 2021" — 2; MATEC Web Conf — 1; International
Scientific Conference on Engineering, Technologies and Systems, TechSys 2020 - 1).

2. HayyHu nybnukaumm B HepedepupaHu cnvcaHus C Hay4yHO peLeH3upaHe wnu B
peaaKTUPaAHN KOJNTEKTUBHU TOMOBE ......cuueneneeneanane et eteaneeaeeennnnaaaeeennnnaaaeeeennns 21,
oT kouto 10 cTatum B HepedepupaHu CNMCaAHUA C HayyHO peLeH3upaHe
(MawwuHocTpoeHe n MalwunHo3HaHme — 6; Journal of Materials Science and Technology
— 1; Tribological journal BULTRIB 2012, 2013, 2015 — 3;) n 11 goknaga B pegaktupaHu
konekTneHM TomoBe (16 International conference of Tribology SerbiaTrib'19, 2019 — 2;
XXI International scientific technical conference FOUNDRY 2014 — 1; MexagyHapoaHa
Hay4Ha koHdepeHuma ,70 rognHn MTO, 2015 — 2; XIlI, XIV Hay4Ha KOHdepeHuus ¢
MexayHapogHo ydyactne EM® 2008, 2009 — 3; [HM Ha 6e3paspylumMTenHus KOHTPos
2009, 2010, 2011 - XXIV, XXV, XXVI HaunoHanHa KOH(epeHUna ¢ mMexnyHapogHo
yyactne JEPEKTOCKOINA 2009, 2010, 2011 — 3).

Tabnuua 1
pyna ot MN3nckBaHun TOYKU [MonyyeHn TOYKM OT Bpoii To4kM Mo OCHOBHMU
rnokasartenu| 3a akagemuyHaTa | kaHguaaTta no rpynure nokasarenu oT rpyna
ONMBXHOCT OOLIEeHT OT nokasaTenu
B TY - Codhus
A 50 50 Ounnoma Ne TYC-MT®71-HC1-
057/04.01.2017 r., OHC ,goktop®
5 - - -
B 100 172,84 B4 172,84
r 200 327,11 7 154,43
8 172,68
O 50 172 112 (160
14 |12
K 30 170 PK30 2018 /2019 yu.r. —44 T.
2019 /2020 y4. 1. — 60 T.
2020 /2021 y4. 1. — 66 T.
O6uo: 170 7.
OBLO: 430 891,95

OT npegcraseHaTa cnpaBka 3a NPOEKTM Ha KaHauaaTa ce YyCTaHOBSBa, Ye M. ac. A-p
P. OumntpoBa ydyactBa kaTo uneH Ha paboTeH KonekTMB B 5 HayyHW npoekta - 4
HaumoHanHu (AYHK 01/3 ot 2009 r.; OH 17/23 ot 2017 r.; AH 07/26 ot 2018 r.; KM-06-
H37/19 ot 2019 r.) 1 1 mexxgyHapogeH (GO5M20P001-1.001-0008-C01 ot 2018 r.).

KangunpoaTtsT € npeacraBun CBUMAETENCTBO 3a perucTpaums Ha norneseH mogen -
per. Ne3235 U1 o1 24.04.2019 .

lMpeactaBeHaTa 3a KOHKypca HayyHa npoaykuus e obobuweHa B Tabnuua 1.
MoopoBHUAT aHanM3 Ha BCUYKM MOKasaTenu couvu, Yye OOLMAT TOYKOB aKTUB Ha
kaHguaarta (891,95 1.) npeBnwasa MuHumanHute 430 Touku, 3anerHanu B NMYP3A[



B TY — Codusa. 3anosHaBaHETO N MpoBepKkaTa OT peLeH3eHTa Ha BCUYKM MPUNOXKEHU
OOKYMEHTU MOKa3Ba 3HauYuTerHO npeumsnbiiHeHWE OT CTpaHa Ha KaHgupata Ha
MUHUMaNHUTE  U3UCKBAHWA MO BCUYKUTE TIpynn OT nokasatenun: cbC 73 % e
npensnbiiHEHNMETO MO rpyna ot nokasatenu B, ¢ 64 % — no rpyna oT nokasatenu I, ¢
244% — no rpyna ot nokasatenu [l n c 467 % — no rpyna ot nokasarenu XK.

3. O6wa xapakTepucTUKa Ha Hay4yHou3criegoBaTesickata U Hay4HOMNpunoXHaTta
AEeNHOCT Ha KaHaupaTa

My6bnukaummnte Ha . ac. a-p P. OumntpoBa morat ga ce pasnpenenst
TeMaTUYHO MO rpynu, KakTo crieaBsa:

pyna 1. OmnacaHe Ha HUKesl Cri/la8HU  OKpUMUsi 8bpXy HememarsHa
ysikyasawa ¢hasa, asyMuHuesU U mumaHosu criiasu

My6nukaunnte B Tasu rpyna ce OTHAcCAT O0: Cb3[aBaHe Ha norneseH mogen -
pa3TBOpP Ha OcHoBaTa Ha ABe conu Ha metanu (HukenosB cyndat (NiSOas) n Hukenos
xnopug (NiCl2)) 3a ynTpa3BykoBO XMMUYHO HaHACSHE Ha HUKeN ChnaBHU NOKpUTUS Ge3
AOMBbIHUTENHO HarpsBaHe BbPXY KepaMWyHM YacTuun, BBINEePOOHUM MUKPOBMAKHa
(BMB), BbrnepogHn HaHoTpbbUYkM (BHT) n anymmHueBM CTPYXKKWU, U3NOM3BaHM KaTo
yskdaBawa dasa B KOMMO3UTM C MeTarnHa W nonuMepHa MaTtpuua u [okasBaHe
edeKTMBHOCTTa Ha pa3paboTeHMs OCHOBEH pa3TBOP 3a XMMWYHO MeTanusupaHe 3a
oTNnaraHeTo Ha ChnsiaBHU MOKPUTUSA OT HUKen-gocdop, Huken-men-pocop U HUKen-
kanamn-docdop BbpXy ancnepceH cybectpat [B 4.1, B4.2, B4.3,B4.4,B45, B46,B
4.7, I 8.16]; nacnegsaHe Ha BNUAHWETO Ha npeaBapuTenHarta obpaboTka n metToaa Ha
oTnaraHe Ha crnoese oT xugpokcnanatut (HAp) Bbpxy TuTaHoBa cnnas TiAl6V4 3a
noTeHuManHo npunoxenune kato nmnnant [ 7.4]; nscnegsaHe Ha Bb3MOXHOCTUTE 3a
0e3TOKOBO HaHacsiHe Ha NOKPUTUE OT HuKen-kobanT-hocdopHa cnnas BbpXy cybecTpat
OT TUTaH K TuTaHoBa cnnas TiAI6V4 npu npegsapuTenHo ranBaHUYHO aKTUBMPAHE
[[7.7,/8.21]; wn3cnegBaHe BIUAHWMETO Ha NpPeABapUTENHOTO MNOMeAHsIBaHe WU
N3non3BaHeTo Ha KobanT nNpu NpeaBapuUTENHOTO akTUBMPaAHE Ha NOBLPXHOCTTA BbPXY
NPOLEHTHOTO CbAbpPXaHUe Ha cdocdop B crneaBawoTo 6€3TOKOBO HaHECEHO NMOKpUTUE
[ 7.7]; n3cnegBaHe BB3MOXHOCTTA 3a HaHacsiHe Ha 0e3TOKOBO HMKen-gochopHO
nokpuTMe Bbpxy TutaHoBa cnnaeB OT4 3a aBumauusiTa Npy M3Non3BaHe Ha pas3TBOpP C
ABe conu (HUKEeNoB XITOpPUMA W HUKENoOB cyndpat) U npu npeaBapuUTENHO ranBaHUYHO
akTuBMpaHe Ha nosbpxHocTTa [ 8.21] v ap.;

I'pyna Il: U3cnnedeaHe Ha mebpPAOCIa8HU NMOKpUMUS 8bpxy MemarHa Mampuuya

B nybnvkaumnte OT Tasu rpyna e uscnenBaHoO HaHaCAHETO Ha U3HOCOYCTOMYMBM
TBBHPLAOCNIIABHU NOKPUTUSA Ype3 HaBapsiBaHe [B 4.1, B 4.2, B 4.3], 4pe3 NnoBbPXHOCTHO
npetongasallo nernpade [B 4.4, I 8.14, ' 8.15] , upe3 enekTpoOUCKPOBO HannactsBaHe
[B 49, B 412, B 4.13] v gp. lNnasmeHo Obrosute npouecu 3a 3aBapdABaHe U
HaBapsiBaHe ca pasrnefaHn W aHanuM3anpaHu no OTHOLWIEeHME Ha TexHonormmTe 3a
TAXHOTO MNPUNOXEHUE, MEXaHW4YHU MoKasaTennm u M3HOCOYCTOMYMBOCT, KakTo M Mo
OTHOLLUEHME Ha Ka4yeCTBOTO Ha nony4eHoTo msgenue u nokputue [ 7.1, I 8.6, I 8.8].
OnpepaeneHn ca TpUBONOrMYHUTE XapakTEePUCTUKN Ha HaBapPEHN MOBBPXHOCTHU croeBe
OT [OMCMEPCHO YSKYEH C KepaMUYHM YacTuum martepuarn BbpXy TEXHUYECKU YUCT



anymuuun [B 4.1, B 4.2, B 4.3]. 'scnegBaHa e M3HOCOYCTOMYMBOCTTA Ha AMUCMEPCHO
ySIK4EHW CroeBe C YacTuum cunuumneB Kapbua, MMKpOHaBapeHW npu MOBBPXHOCTHO
npeTonsiBalLo nerMpaHe 4Ypes MocrorMHo nasepHo cronsieaHe (SLM) Ha anymuHueBa
maTtpuua [B 4.4, I 8.14, [ 8.15]. i3yyueHn ca BBb3IMOXHOCTUTE 3a €reKTPOMUCKPOBO
HannactasaHe (EMH) Ha TBbpaocnnaBHU NOKpUTUS BbpXy TuTaHoBa cnnae TiAl6V4 ¢
Knacuyeckun TBbpAOCNaBHUA, MyNTUKOMMO3ULMOHHU U HAHOCTPYKTYPUPAHN eNeKTPOaHM
matepmanu 3a EVH [B 4.8, B 4.9, B 4.10, B 4.11, B 4.12, B 4.13, I 7.8]. 3BbpLueHu ca
CPaBHUTENTHN W3CNEeABaHUS Ha XapakTepuUCTUKUTE U TPMOOMOrMYHUTE CBOWCTBaA Ha
€MeKTPONCKPOBO HamnsiaCTeHN NOKPUTUSA OT TBBbPLOCMNIAaBHU MaTepuanu Ha ocHoBaTa Ha
TiC, TiN, TiCN u TiB2, HaHeceHn Bbpxy TuTaHoBa cnnas TiAlI6V4 [B 4.12];

pyna 1. KomnosumHu OuCNepCHO ysSKYEeHU Mamepuanu ¢ MemanHa u
HemMemarsnHa Mmampuuya

B nybnukauuute oOT Tasu rpyna e ua3cneaBaH CUHTEpPOBaH OMO KepamudeH
mMaTepwarn, npegHasHadeH 3a NpoM3BOACTBO Ha efleMeHTU OT eHAgonpoTe3n Ha 6asata
Ha TiO2 n Nb20s., kaTo nony4yeHusT 6uo-kepammnyeH matepman TiO2-Nb20s e cpaBHeH
c Al203-ZrO2 Kepamuka, u3norn3saHa 3a MNPoOM3BOACTBO Ha eHpgonpoTeau [ 8.5].
Pa3paboTeHn ca KOMNO3UTHU ANCNEPCHO YSKYEHN Matepuanu ¢ arymmHMeBa MaTpuua,
B KOUTO € M3BbplUeHa npeasaputenHa obpaboTka Ha yskyaBalwlata ¢asa c uen no-
MbAHOTO N YycBOsABaHe OT MeTanHata Matpuua. [llpegnara ce HOB noaxon 3a
nogobpsBaHe YMOKPSHETO Ha yskyaBallata gasa OT MeTanHaTa CTonuska rnpu neexe,
n3nons3eaLy, NOKpMBEH QOIIOC N MeXaHWYHN BUOpaLnn U3BbLH YNTPas3BYKOBUA AnanasoH
[T 8.12, T 8.19]. Cb3mageH € KOMMNO3UTEH MaTepuan, CbCTOsL, Ce OT CTPYXKM OT
anymuHmneBa cnnas (AISiI9Cu3) B pondata Ha maTtpuua, MUKpoYacTuuM OT CUnuuMeB
kapbua (SiCp) n BbrnepogHn HaHoTpbOuykn (BHT), cnHTepoBaHn 3aegHO € npax oT
anymuHueBa cnnae (AlSi10Mg), cneag cbBMmecTHO Be3TokoBo MeTanuanpaHe (Ni-Cu-P)
Ha komnoHeHTuTe [B 4.5, 8.16];

pyna \V: @Qu3u4YHO U cuMynayuoHHO ModesiupaHe Ha rpoyecu om mexHos102usl
Ha Mamepuanume

Mybnukauumnte OT Tasn rpyna BKNOYBAT: MpOBEXA4aHe Ha aHanui Ha
AedopMaunoHHMA Mpouec No BpeMe Ha MnnasMeHo-ObroBo HaeapsiBaHe 4pe3 3D
cumynaums ¢  CAD/CAE nporpameH npogykt SysWeld, wnsnonssanku Visual
Environment [[" 7.1]; cb3gaBaHe Ha BUPTyanHW pelleHust B cpedaTta Ha nporpamHus
npoaykt Quantor Form Ha pasnuyHM npouecyu Ha nnacTuyHaTa gedopmauusa u
aHanusanpaHe Ha Bb3MOXHOCTUTE 3a HEMHOTO MHTEH3UUUMpaHe U U3BEXOaHeTo Ha
OCHOBHW 3aKOHOMepHOCTM 6e3 npeaBapuTenHo u3paboTBaHe Ha WHCTPyMEeHTarHa
ekunuposka [ 8.17, I 8.18, ' 8.20] n ap.

M. ac. g-p P. QumutpoBa nma 5 camocroarenHu nybnukauum n B 10 e nbpeu
cbaBTop. 21 oT nybnuvkaummTe Ha kaHaguaaTa ca pedepupadn B Scopus u WoS. 8 ot
Te3n 21 nybnukauun [B 4.1+B 4.6; I 7.2; I 7.4] ca untnpanHm obwo 15 nbTu B Hay4HU
nagaHus, pedepupanum n nngekcnpanun B Scopus n WoS [ 12.1+[] 12.15]. Ny6nukaums
[ 8.16 e uMTMpaHa B HayyeH TpyAa, otoenssaHn B WoS (Bx T.7). 6 oT nybnukaummte Ha
kangugata [B 4.2+B 4.4; B 4.6; I 8.8; [ 8.13] ca uyutupaHm obio 6 nbTM B cTaTuu,
nybnvkyBaHu B HepedepmpaHn cnucaHus ¢ Hay4yHo peueHaupane [[ 14.1+ [ 14.6].

. ac. g-p P. OumutpoBa y4vactBa B pabOTHUTE KOMEKTUBM Ha S HayyHU
npoekTa, TemaTMkata Ha KOUTO € CBbp3aHa C HOMEHKnaTypata Ha KOHKypca. Ta e



CbaBTOp Ha noneseH mogen ,Pa3TBop 3a ynTpasBYyKOBO XMMWYHO MeTanuavmpaHe Ha
npaxoBse v BbrnepogHun BriakHa“ (per. Ne3235 U1 o1 24.04.2019 r.).

Bb3 ocHOBa Ha ropeusnoXeHOTO cuYMTaMm, 4Ye TemaTMkaTa Ha HayvyHuTe
nybnukaumm, permctpupaHus norneseH MoAaen 1 NpoekTuTe, B KOUTO yyacTsa M. ac. g-p
P. OumuTpoBa, cbBnaga ¢ HOMeHknaTtypaTa Ha 06sBEHUS KOHKYpC.

4. OueHKa Ha negarormyeckarta AeMHOCT Ha KaHAMaaTa

lMoBeye ot 14 roguHu rn. ac. g-p P. OumutpoBa paboTtn kaTo npenogasartesn B
Kategpa ,MaTtepuanosHaHue n TexHonorna Ha matepuanute” kbM OUT Ha TY - Cocus.
Mpe3 nocnegHuTe 3 rogvHU TS YeTe nekunn no aucumnnuHuTe ,MaTtepuanosHaHue® Ha
ctygeHt oT E® n ®A n ,MaTtepuanosHaHue v TEXHONOMMA Ha MeTanuTe® Ha CTygeHTu
ot C®. KangupgatbT BoauM nabopaTopHM  YNpaXHEeHUst No  OUCUUNIIMHMUTE:
,MatepuanosHaHue“ 3a ctyaeHtTu ot 1-Bu kypc, cneu. EEEO u ET (E®), cneu. AUYT
(PA), cneu. TXTC (EM®), cnew. TpTT (PT); ,TexHonorua Ha matepunanute 1 yact” 3a
CTyAeHTn oT 3—Tu Kypc, cney. KMNTM (PUT); ,MT* (Ha aHrn. e3unk) 3a CTyaeHTn OT 3—Tu
Kypc, cneu. MHaycTpmanHo nHxeHepcteo (PANO).

lMpeactaBeHaTa negarormyecka AeNHOCT nokasea, 4ve . ac. a-p P. QumutpoBa
€ BWCOKOKBanudpuuupaH npenogasaTerl, KOWTO MpuTexaBa 3HaHWS W YyMeHus 3a
npoBeXXaaHe Ha Ka4yeCTBEH N CbBpeMeHeH yd4ebeH npouec.

5. OCHOBHM Hay4YHU U HAYyYHONPUITOXHU NPUHOCHU
Cuntam, ye I'Iy6J'II/IKaLI,MMTe N HaydyHUTE paspa60TK|/| Ha KaHAungaTta CbAbpXaT
cnegHMTe no-3HavynmMm NpUHOCK:

l. Hay4yHu u Hay4yHOMpuUoXHU rnpuHocu

1. PaspaboTeH e HOB pa3TBOp Ha OCHOBaTa Ha CbLLECTBYBall, C ABE HUKENOBU CONM,
cbabpxaw, ocBeH Hukenos xnopug (NiCl2) n megeH cyndpart (CuSO4) unu kanaeH
cyndart (SnSOa4), ¢ yen HaHacaHe Ha 6e3TOKOBM (XMMUYHWN) MarHUTHU MeTanocnnaBHu
nokputusa (Ni-Cu-P 1 Ni-Sn-P) Bbpxy HemeTaneH gucnepceH cybeTtpaT OT KepaMuyHU
npaxoBe W BbINEPOOHM BriakHa B YCMOBUS Ha YNTpa3ByKOBO TpeTupaHe 6e3
ponbnHuTenHo HarpsaeaHe [B4.1,B4.2,B4.3,B4.4,B4.5,B4.6,B 4.7, 8.16];

2. NoTBbpAEHO €, Ye pa3paboTeHnTe 6e3TOKOBWU HUKESN CMMaBHU NOKPUTUSA e(PEeKTUBHO
ce 13nonaeart nNpu MeTanuanpaHe Ha gucnepceH HemeTaneH cybcTpar, yyacTBall KaTo
ysakyaBawa ¢asa B KOMMO3UTHM MaTepuanu ¢ meTanHa/monuMmepHa martpuua, n npu
HaHacsiHe Ha um3HocoycTonumBm nokputna [B 4.1, B 4.2, B 4.3]. MNoTBbpaeHn ca u
Bb3MOXHOCTUTE Ha Cb3dafeHNsa pas3TBOP 3a HAaHACHAHE Ha HUKen ChniaBHU NOKPUTUS U
BbpXy MeTaneH cybcTpart ot anymuHuesu cnnasu [B 4.5, I 8.16];

3. Cb3gageH e HOB pa3TBoOp 3a 6e3TOKOBO (XMMWYHO) HAaHACsAHE Ha MOKPUTUE OT HUKen-
kobanT-cpoccpopHa cnnae (Ni-Co-P) Bbpxy mMeTaneH cybcTtpat OT TUTaH M TUTaHOBA
cnnaB TiAI6V4, cbabpxaly Hukenos xnopug (NiClz2) n kobantos cyndat (CoSOa), npu
N3nori3aBaHe Ha NpegBapuTernHo ranBaHW4YHoO aktmeupane [ 7.7, I 8.21]. lNpeanoxeH e
HOB pa3TBOp Ha ocHoBaTta Ha Wood'’s nickel strike npn pasnMyHM CbOTHOLLEHUST HUKEN —
ko6anT, n3nons3eaH 3a ranBaHN4YHO akTUBMpPaHe Ha TuTaHoBu cnnasem [ 7.7, I 8.21];

4. MpepnoxeHa € KOHUenuusi 3a NOBbPXHOCTHO NPETONsBaLLO NermpaHe Ha MeTaneH
cybcTpaT ypes nokanHo BucokoTemnepaTypHo Bb3genctesue (BUMUIT HaBapsiBaHe,
MOCIIOMHO MNasepHO pasTonsABaHe W  EeNeKTPOMCKPOBO HanmacTtaBaHe) BbpXy
npenBapuUTEnHO HaHeCeH MeXOWHEH Crov, CbAbpXall KepaMunyHa yskdaBalla dasa
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[B4.1,B4.3,B4.4,B4.11, 1 7.7,T 8.9, T 8.14, I 8.15]. PaspaboteH e dntoc (MgCI2,
NaCl, KCI n Na3AIF6), obpasyBall npu HarpsiBaHe HUCKOTOMMMA €BTEKTMKA, KOWUTO €
n3nonseaH 3a nogobpsiBaHe Ha YMOKPSAHETO Ha ydkyaBalwa ¢basa OT arlymumHueBaTta
ctonunka npwu HaeapsisaHe [B 4.1, B 4.2, B 4.3, I 8.12]. WscnegsaHu ca
Bb3MOXHOCTUTE 3a enekTpo WUCKpoBO HannactssaHe (EWH) Bbpxy npeaBaputerniHo
NOBBbPXHOCTHO 00paboTeH cybcTpaT OT TEXHUYECKU TUTAH U TuTaHoBa cnnas TiAlI6V4
[B 4.11];

5. YcTtaHoBeHO e, Ye oTpuuaTenHata nonspHOCT Npu enekTpo MCKPOBO HannacrtsBaHe
(EVH) e no-nogxogsuwa 3a moguuuupaHe Ha TUTaH U TUTAHOBM CMaBu, TbW KaTo
nonyyeHnTe NOKpUTUS ca ¢ nogobpeHa XOMOreHHOCT U Tornorpadmnsa Ha NOBbPXHOCTTA.
OTtpuuaTtenHata NonspHOCT BOAU U A0 HamarnsBaHe Ha epo3nnHusa edekt npu EVH Ha
TuTaHoB cybcTpart [B 4.10, B 4.11].

I1. TlpunoxHu npuHocu

1. MNpegnoxeHa e KoHuenuus 3a npegsaputTenHo HukenupaHe (Ni-P) vnn Huken-
nomegHasaHe (Ni-Cu-P) Ha BCWYKM KOMMOHEHTU MpU CUHTEpOBaHe Ha [OMCNepPCHO
YyAKY4EeHM KOMMO3UTHU MaTtepuanu ¢ anymuHuesa matpuua [B 4.5, B 4.7, 8.16];
2.[JokasaHn ca Bb3MOXHOCTUTE 3a EVIH Ha TBbpaocnnaBHM NOKPUTUA BbPXY TUTaH U
TMuTaHoBa cnnaB TiAlI6V4 ¢ knacuMyecks TBBbPAOCMNABHW, MHOMOKOMMOHEHTHU
KOMMO3UTHU U HAHOCTPYKTYPUPAHW eNekTpoan npu ONTUMU3UPaHU pPeXnmMu Ha
HannacTtaBaHe [B 4.8, B4.9,B4.10,B4.11,B4.12,B4.13,I 7.8];

3. N3cnegBaHu ca npouecuTe Ha NnasMeHo-4broBO HaBapsBaHe Ha M3HOCOYCTONYMBU
cnoese [ 7.2, I 8.6, 8.7, 8.8, [ 8.9], kaTo € aHann3mMpaHo pasnpefeneHneTo Ha
HanperHaTo-g4edopMaLmMOHHOTO CbCTOSAHME MNPU HaBapsiBaHe U 3aBapsiBaHe 4ype3 3D
cumynaums ¢ nporpameH npogykt SysWeld [T 7.1, T 8.11];

4. PaspaboteHn ca opurmHanHu 3D BupTyanHu peweHuss M € peanuampaHo
CMYNauMOHHO  MOAenuMpaHe Ha WHTEH3MBHa nnactuyHa Jgedopmaumnsa Ha
paBHOKaHasfiHa eKCTpy3nsa C NOABMXEH MOAHCOH MaTpuua, eKCTpyaupaHe C LMKIIUYHO
YCYKBaHE N HenpekbCcHaTa paBHoKaHanHa ekctpy3usa (Conform npouec), ¢ nomowita Ha
nporpameH npoaykt Quantor Form [ 8.17, I 8.18, I" 8.20].

6. 3HaYMMOCT Ha NPUHOCUTE 3a HayKaTa U npaKTukaTa

MpuHOCUTE OT mM3cnepoBaTtenickata AeWHOCT Ha M. ac. a-p P. OumntpoBa ca
3HaYMMM KaKTO 3a HaykaTa, Taka W 3a npaktukata. T9 uma 5 camocTosiTenHu
nyénukauuu, B 10 e nbpBu aBTOp, a B 9 — BTOpU. AHanuauparikm 6posa n nogpexgaHeTo
Ha CbaBTOpPUTE B Hay4YHWUTE TPyLoOBe CTUram O M3BoAa, Ye NPUHOCUTE B TAX B ronama
CTeneH ca NMYHO Aeno Ha KkaHaupaTa.Ts e gobpe no3HaTa Ha MHXEHepHaTa OBLHOCT
N HayyHuTE cpeaum B 4YyxbuHa u y Hac. [JokasaTesncTBo 3a TOBa Ca UUTUpaHUATa Ha
HenHuTe nybnukaummn. OT aHanu3a Ha BCUMYKM NokasaTenu B Tabnuua 1 ce Bwmxaa
3HAYMTENHOTO NpPeu3nbiiHEHME Ha nokasaTtenute oT rpyna [ — m. ac. g-p P.
OumuTtpoBa uma 22 untnpaHms Ha HerHu nybnvkauum, ot Tax 16 ca B Hay4YHU TpyaoBe,
oTbensasaHun B Scopus n WoS.

7. KpUTU4HM Genexku N npenopbku
Naxoxpoankm OT Ka4yecTBOTO Ha MpeacTaBeHWTe MO KOHKypca Hay4yHu Tpyaose, OT
HaTpynaHus npodecuoHaneH onuT OT KaHauaaTta Kato uacriegoBaTen M OT OT/IMYHO
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odhopmMeHaTa KOHKypCHa AOKYMEeHTauusl, HAMaM NpUYMHM 3a CbLUECTBEHN 3abenexku.
Cuutam, ve . ac. g-p P. AumutpoBa e u3nbnHuNa M HagxBbpns KONMMYeCcTBEHUTe
rnokasaTenuv Ha KpuTepumTe 3a 3aeMaHe Ha akageMumyHaTa OSTbXKHOCT ,J0LEeHT’.

Bux cv nossonuna ga KoHcTaTUpam cnegHoTo:

1.B nokasaten [ 14 ca npegcraBeHun 2 umtupanus [0 14.7; [ 14.9] Ha nyGnvkaumm
Ne 3 1 Ne 4 oT cnncbka € Hay4YHW TpydoBe NO JOKTOpcKaTa AucepTaumst Ha kaHguaata
(unTmpaHuaTa ca B nybnukaums, otbenasaHa B WoS). Teanm nybnukaumm He ce
peueH3npaTt B KOHKypca 3a ,J0UeHT" 1 He cnejsa [a ce BKNYBaT TEXHU LMTUPaHUSA B
MaTepuanuTe no KOHKypca;

2. MNpeactaBeHo e untupaHe Ha nybnukaums [ 8.16 B nokasaten O 14 [0 14.8].
LintnpaHeto e B HayveH Tpya, otbensasaH B WoS (Kandeva, M; Penyashki, T; (...);
Kalichin, Z. Abrasive and Erosion Wear of Composite NiCrSiB Coatings Inflicted with
Subsonic Flammable Structure through a Cold Process, 14th International Conference
on Tribology (ROTRIB'19), 2020, 724). UutupaHeto cneaBa Aa 6bae OTHECEHO KbM
nokasaten 1 12 n ga nony4n 10 T.;

3. B KOHKypCcHaTa OOKyMEHTaLMs, KakTO U B HAKOW OT nybrvkauuuTe, o3Ha4YeHUeTo
Ha cnnaeTa oT cuctemata Ti — Al — V, n3cnegBaHa B 4YacT OT HayyYHWUTE TpPyAOBE Ha
KanHguaaTta, e U3BbpLUEHO MO ABa HaudnHa - Ti6AI4V un TIAI6V4.

8. JInyHn BnevyaTneHnsa n ctaHoBULE Ha peueH3eHTa

JInyHnTe mMu BnevatneHunsa ot M. ac. a-p P. AumutpoBa ca oT cbBMecTHaTa Hu
pabotata B kaTegpa MaTepuanosHaHue M TexHonorus Ha matepuanute. B Hay4dHoO-
nacnegosaterickata CWU OEWHOCT TS nNposiBABa LENeYCTPEMEHOCT, NPEeuu3HOCT U
Tpygonobue. 'n. ac. g-p P. AnmuTtpoBa e Bogely uscrnegoarten B fiabopatopusita no
CkaHunpalwia enektpoHHa Mukpockonma kbm OUT npu TY - Codwua. B
npenogasaTternckata cu OEeNHOCT TS € OTrOBOpPHa, cTapaTenHa M npoBexaa KayeCTBeH
yuyebeH npouec. Mckam cbwo ga otbenexa, 4ye marepuanute No KOHKypca ca
0OpPMEHN NPELIM3HO N KpacnBO, KOETO NpaBu OTIIMYHO BreYyaTieHme.

9. 3aknro4yeHue

Bb3 ocHoBa Ha 3ano3HaBaHETO C MNpeAcTaBeHUTE HayyHU TpygoBe, TsaxHaTa
3HAYMMOCT, CbAbpXKaLLUTE Ce B TAX HAy4YHU, HAYYHOMNPUITOXKHN N MPUNOXKHU NPUHOCK Y
KaTo MmaM npeaBu — HayvyHUTE MOCTWXKEeHUS W npenojasBaTerickata AeWHOCT Ha
KaHgugata npegnaram rn. ac. A-p vHx. PanHa BosiHoBa [umuTtpoBa [a 3aeme
akageMuyHaTa OSTbXHOCT ,,A0UeHT”’ B npodeCcnoHanHoTo HanpaeneHne 5.1 MawunHHO
WHXEHEPCTBO MO  cneumanHocTTa MaTepuano3HaHne ©n  TexXHONoOrms  Ha
MaLLUNHOCTPOUTESNTHUTE MaTepuanu.

[ata: 03.07.2022 . PeLEHBEHT ..ot
/npod. a-p nHx. XKynueta Kanenyesa/



REVIEW
in competition for the academic position of ,,Associate Professor*

scientific area 5. Technical Sciences

in professional field 5.1. Mechanical Engineering

in the scientific specialty "Materials Science and Technology of Engineering Materials",
announced in the State Gazette No. 24/25.03.2022, for the needs of the Department
"Materials Science and Technology " at the Faculty of Industrial Technology of TU —
Sofia

with candidate Chief asst. Eng. Rayna Boyanova Dimitrova, PhD

from the department MST of FIT at TU - Sofia

Reviewer : Prof. Eng. Julieta Atanasova Kaleicheva, PhD
TU-Sofia, e-mail: jkaleich@tu-sofia.bg

1. Brief biographical data

In the competition participated one candidate — Chief asst. PhD Rayna Boyanova
Dimitrova. She was born on 09.12.1972 in Sofia. She graduated from the Technical
University of Sofia in 1996 with a degree in Mechanical Engineering, majoring in Metal
Technology and Metalworking Engineering at MTF. From 2007 to 2011 she was a part-
time PhD student in the PhD program "Technologies, Machines and Systems for
Welding Production" at the MTF, Technical University - Sofia. In 2016, she defended
her PhD thesis on "Investigation of creation possibilities of dispersive reinforced
aluminium metal matrix for hardfacing” and obtained the educational and scientific
degree PhD. In 2008 Eng. Rayna Dimitrova joined the Department of Materials Science
and Technology at the Technical University of Sofia and worked successively as
Assistant (2008 - 2010), Senior Assistant (2010 - 2011) and Chief Assistant (2011 - until
now).

2. General description of the submitted materials

All necessary materials and evidence for the competition have been submitted
according to the requirements of Article 26 of the Law on Academic Staff Development
in the Republic of Bulgaria and the RCPHAP in TU - Sofia. They have been accurately
prepared and contain all the information necessary for the evaluation of the candidate's
activity.

Chief asst. Eng. Rayna Dimitrova participated in the competition for associate
professor with 42 scientific publications. The candidate has submitted an abstract and 4
scientific publications on the dissertation for the PhD, which are not reviewed.

The works in the competition for Associate Professor shall be distributed as follows:
1. Scientific publications in journals that are refereed and indexed in world-renowned
databases of scientific information 21
(19 in Scopus and 2 in WoS), including 12 journal articles (Tribology in Industry - 4;
Journal of the Balkan Tribological Association - 2; Journal Oxidation Communications -
1; Applied Engineering Letters: Journal of Engineering and Applied Sciences -1,
Surface Engineering Applied Electrochemistry Journal - 1; Comptes Rendus de
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I'’Academie Bulgare des Sciences - 1; Aerospace Research in Bulgaria - 1; Advanced
Materials Research - 1) u1 9 goknaga ot koHdepeHuun (IOP Conf. Series: Materials
Science and Engineering - 1; International conference on High Technology for
Sustainable Development HITECH 2018, 2019, 2021 - 4; 12th National Conf. with
International Participation "Electronica 2021" - 2; MATEC Web Conf - 1; International
Scientific Conference on Engineering, Technologies and Systems, TechSys 2020 - 1)

2. Scientific publications in non-refereed referenced journals or edited collective
volumes 21
including 10 papers in non-refereed referenced journals (Mechanical Engineering and
Mechanical Science - 6; Journal of Materials Science and Technology - 1; Tribological
journal BULTRIB 2012, 2013, 2015 - 3;) and 11 papers in edited collective volumes
(16th International conference of Tribology SerbiaTrib'19, 2019 - 2; XXI International
scientific technical conference FOUNDRY 2014 - 1; International scientific conference
"70 years of MTF", 2015 - 2; XIll, XIV scientific conference with international
participation EMF 2008, 2009 - 3; Days of non-destructive control 2009, 2010, 2011 -
XXIV, XXV, XXVI National conference with international participation DEFECTOSCOPY
2009, 2010, 2011 - 3).

Table 1
Group of | Points required for | Scores obtained by the Basic points on the main
indicators the academic applicant for the groups indicators of the group
position of Associate of indicators
Professor
at TU - Sofia
A 50 50 Diploma Ne TYC-MT®71-HC1-
057/04.01.2017 r., PhD
B - - -
B 100 172,84 B4 172,84
r 200 327,11 7 154,43
8 172,68
a 50 172 112 (160
114 [12
X 30 170 K30 [2018/2019 ac. y. — 44 pts.
2019 /2020 ac. y. — 60 pts.
2020/ 2021 ac. y. — 66 pts.
General: 170 pts.
TOTAL: 430 891,95

From the submitted reference of the applicant's projects it is established that the
Chief asst. R. Dimitrova participates as a member of the working group in 5 scientific
projects - 4 national (DNK 01/3 from 2009; DN 17/23 from 2017; DN 07/26 from 2018;
KP-06-H37/19 from 2019) and 1 international (GO5M20P001-1.001-0008-C01 from
2018).

The applicant has submitted a utility model registration certificate - Reg. No. 3235
U1 dated 24.04.2019.



The scientific output submitted for the competition is summarised in Table 1. The
detailed analysis of all indicators shows that the total score of the candidate (891.95
points) exceeds the minimum 430 points set in the RCPHAP at TU - Sofia. Examination
and verification by the reviewer of all the annexed documents shows that the applicant
has significantly exceeded the minimum requirements for all groups of indicators: 73 %
for indicator group B, 64 % for indicator group I', 244 % for indicator group [ and 467 %
for indicator group K.

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

The publications of Chief asst. R. Dimitrova can be divided thematically by
groups as follows:

Group |: Deposition of nickel alloy coatings on non-metallic reinforcing phase,
aluminium and titanium alloys

Publications in this group relate to: creation of a utility model - a solution based
on two metal salts (nickel sulfate (NiSO4) and nickel chloride (NiCl2)) for ultrasonic
electroless chemical deposition of nickel alloy coatings without additional heating on
ceramic particles, carbon microfibres (CMF), carbon nanotubes (CNT) and aluminium
chips, used as a reinforcing phase in metal and polymer matrix composites and to
demonstrate the effectiveness of the developed electroless metallization master solution
for the deposition of nickel-phosphorus, nickel-copper-phosphorus and nickel-tin-
phosphorus alloy coatings on a dispersed substrate [B 4.1,B4.2,B4.3,B44,B4.5, B
4.6, B 4.7, I 8.16]; investigation of the influence of pretreatment and deposition method
of hydroxyapatite (HAP) layers on TiAl6V4 titanium alloy for potential implant application
[ 7.4]; investigation of the possibilities of electroless nickel-cobalt-phosphorus alloy
plating on titanium substrate and titanium alloy TiAl6V4 under pre-galvanic activation
[ 7.7, " 8.21]; investigation of the influence of preliminary retardation and the use of
cobalt in surface pre-activation on the percentage of phosphorus in the following
electroless plated coating [ 7.7]; investigation of the possibility of electroless nickel-
phosphorus plating on titanium alloy OT4 for aviation using a solution with two salts
(nickel chloride and nickel sulfate) and with prior galvanic activation of the surface [l
8.21], etc.;

Group IlI: Study of hard-alloyed coatings on metal matrix

In the publications of this group the application of wear-resistant hard-alloyed
coatings by welding [B 4.1, B 4.2, B 4.3], by surface remelting alloying [B 4.4, T 8.14, I
8.15], by electroless plating [B 4.9, B 4.12, B 4.13], etc. has been investigated. Plasma
arc welding and welding processes are reviewed and analyzed in terms of their
application technologies, mechanical performance and wear resistance, as well as the
quality of the resulting product and coating [ 7.1, T 8.6, I 8.8]. The tribological
characteristics of welded surface layers of ceramic particulate dispersion reinforced
material on technically pure aluminium were determined [B 4.1, B 4.2, B 4.3]. The wear
resistance of dispersion reinforced layers with silicon carbide particles micro-welded by
surface remelting alloying by selective laser melting (SLM) of aluminium matrix was
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investigated [B 4.4, I' 8.14, I 8.15]. The possibilities of electrospark deposition (ESD) of
hard alloyed coatings on titanium alloy TiAl6V4 with classical hard alloy, multicomposite
and nanostructured electrode materials for ESD have been studied [B 4.8, B 4.9, B
410, B 4.11, B 4.12, B 4.13, I 7.8]. Comparative studies of the characteristics and
tribological properties of electrospark deposited coatings of TiC, TiN, TiCN and TiB2
based hard-alloyed materials deposited on titanium alloy TiAI6V4 have been performed
B 4.12];

Group lll: Metallic and non-metallic matrix reinforced composite dispersion
materials

In the publications of this group, a synthesized bio-ceramic material was
investigated for the production of endoprosthesis elements based on TiO2 and Nb2Os.
The obtained bio-ceramic material TiO2-Nb20s was compared with Al2O3-ZrO2 ceramics
used for endoprosthesis production [T 8.5]. Composite dispersive-reinforced materials
with an aluminium matrix were developed, in which a pre-treatment of the reinforcing
phase was carried out in order to enhance its absorption by the metal matrix. A new
approach to improve the prewetting of the strengthening phase from the metal melt
during casting is proposed using a coating flux and mechanical vibration outside the
ultrasonic range [I" 8.12, I 8.19]. A composite material consisting of aluminium alloy
chips (AISi9Cu3) in the role of matrix, silicon carbide microparticles (SiCp) and carbon
nanotubes (CNTSs) sintered together with aluminium alloy powder (AlISi10Mg), after joint
electroless metallization (Ni-Cu-P) of the components, was created [B 4.5, ' 8.16];

Group IV: Physical and Simulation Modelling of Materials Technology Processes

Publications from this group include: conducting an analysis of the deformation
process during plasma-arc surfacing by 3D simulation with the CAD/CAE software
product SysWeld using Visual Environment [[C 7.1]; creation of virtual solutions in the
Quantor Form software environment of various plastic deformation processes and
analysis of the possibilities for its intensification and derivation of basic regularities
without prior tooling [I" 8.17, I 8.18, I 8.20], etc.

Chief asst. Dr. R. Dimitrova has 5 independent publications and in 10 is the first
co-author. 21 of the candidate's publications have been refereed in Scopus and WoS. 8
of these 21 publications [B 4.1+B 4.6; ' 7.2; [" 7.4] have been cited a total of 15 times in
scientific publications refereed and indexed in Scopus and WoS [[ 12.1+[ 12.15].
Publication I' 8.16 has been cited in a scientific paper noted in WoS (See item 7). 6 of
the candidate's publications [B 4.2+B 4.4; B 4.6; I 8.8; ' 8.13] have been cited a total of
6 times in articles published in non-refereed peer-reviewed journals [ 14.1+[1 14.6].

Chief asst. Dr. R. Dimitrova participates in the working teams of 5 scientific
projects, the topics of which are related to the nomenclature of the competition. She is a
co-author of a utility model "Solution for ultrasonic electroless| metallization of powders
and carbon fibers" (reg. Ne3235 U1 from 24.04.2019).

On the basis of the above, | believe that the subject of the scientific publications,
the utility model and the projects in which the Chief asst. R. Dimitrova, coincide with the
nomenclature of the announced competition.
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4. Evaluation of the candidate's teaching activity

For more than 14 years, Chief asst. R. Dimitrova has been working as a lecturer
at the Department of Materials Science and Technology at the Faculty of Industrial
Technology of the Technical University of Sofia. During the last 3 years she has been
lecturing on the subjects "Materials Science" to students of FE and FA and "Materials
Science and Technology of Metals" to students of FM. The candidate conducts
laboratory works in the disciplines "Materials Science" for 1st year students, spec.
EEEO and ET (EF), spec. AIUT (FA), spec. TXTS (EMF), spec. TRTT (FT);
“Technology of Materials Part 1" for 3rd year students, spec. MT (in English) for 3rd
year students, spec. Industrial Engineering (FAIO).

The presented pedagogical activity shows that the Chief asst. R. Dimitrova is a
highly qualified lecturer who possesses the knowledge and skills to conduct a qualitative
and modern educational process.

5. Main scientific and scientific applied contributions
| consider that the candidate's publications and scientific developments contain
the following major contributions:

|. Scientific and scientific applied contributions

1. A new solution based on an existing one with two nickel salts, containing in addition
to nickel chloride (NiCl2) and copper sulfate (CuSOa) or tin sulfate (SnSOa), has been
developed for the purpose of depositing electroless (chemical) magnetic metal-alloy
coatings (Ni-Cu-P and Ni-Sn-P) on a non-metallic dispersed substrate of ceramic
powders and carbon fibers under ultrasonic treatment conditions without additional
heating[B4.1,B4.2,B4.3,B4.4,B4.5,B4.6,B4.7,T 8.16];

2. It has been confirmed that the developed electroless nickel alloy coatings are
effectively used in the metallization of a dispersed non-metallic substrate participating
as a strengthening phase in metal/polymer matrix composites and in the application of
wear resistant coatings [B 4.1, B 4.2, B 4.3]. The capability of the developed solution to
apply nickel alloy coatings on metal substrate of aluminium alloys was also confirmed [B
4.5, 8.16];

3. A new solution for the electroless (chemical) plating of nickel-cobalt-phosphorus alloy
(Ni-Co-P) on a titanium-titanium alloy metal substrate TiAl6V4 containing nickel chloride
(NiCl2) and cobalt sulfate (CoSOa4) has been developed using pre-galvanic activation [
7.7, T 8.21]. A new solution based on Wood's nickel strike at different nickel-cobalt
ratios has been proposed and used for galvanic activation of titanium alloys [[F 7.7,
8.21];

4. The concept of surface remelting alloying of a metal substrate by local high-
temperature impact (WIG/MIG welding, selective laser melting and electrospark
deposition) on a pre-applied intermediate layer containing a ceramic strengthening
phase is proposed [B 4.1, B 4.3, B 44,B 411, 7.7, I 89, T 8.14, I 8.15]. A flux
(MgCl2, NaCl, KCI and NasAlFs) forming a low-melting eutectic on heating was
developed and used to improve the wetting of the reinforcing phase of the aluminium
melt during welding [B 4.1, B 4.2, B 4.3, I 8.12]. The possibilities of electrospark
deposition (ESD) on a pre-surface treated substrate of technical titanium and titanium
alloy TiAl6V4 have been investigated [B 4.11];
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5. Negative polarity electrospark deposition (ESD) was found to be more suitable for
modifying titanium and titanium alloys, as the resulting coatings had improved surface
homogeneity and topography. The negative polarity also leads to a reduction of the
erosion effect in ESD on titanium substrate [B 4.10, B 4.11].

[I. Applied contributions

1. The concept of nickel pre-alloying (Ni-P) or nickel-copper alloying (Ni-Cu-P) of all
components in the sintering of dispersion-reinforced aluminium matrix composites has
been proposed [B 4.5, B 4.7, I 8.16];

2. The possibilities of ESD of hard-alloyed coatings on titanium and titanium alloy
TiAI6V4 with classical hard-alloy, multi-component composite and nanostructured
electrodes at optimized deposition modes are proved [B 4.8, B 4.9, B 4.10, B 4.11, B
412,B4.13,17.8];

3. The processes of plasma-arc surfacing of wear-resistant layers have been
investigated [IC 7.2, I 8.6, I 8.7, I 8.8, [ 8.9], and the stress-strain distribution during
welding and welding has been analyzed by 3D simulation with the SysWeld software [I”
71,1 8.11];

4. Original 3D virtual solutions have been developed and simulation modelling of severe
plastic deformation of equal-channel angular extrusion with moving ram-die, extrusion
with cyclic torsion and continuous equal-channel angular extrusion (Conform process)
has been implemented using Quantor Form software [I" 8.17, " 8.18, I' 8.20].

6. Significance of contributions to science and practice

Contributions from the research activity of Chief asst. R. Dimitrova are significant
for both science and practice. She has 5 independent publications, in 10 she is the first
author and in 9 - the second. Analyzing the number and arrangement of co-authors in
the scientific works, | come to the conclusion that the contributions in them are to a
large extent the personal work of the candidate. It is well known to the engineering
community and scientific circles abroad and at home. The citations of her publications
are proof of this. The analysis of all indicators in Table 1 shows the significant
overperformance of the indicators of Group [ - Chief asst. R. Dimitrova has 22 citations
of her publications, 16 of them are in scientific works, noted in Scopus and WoS.

7. Critical comments and recommendations

Based on the quality of the scientific papers presented in the competition, the
professional experience of the candidate as a researcher and the excellent competition
documentation, | have no reasons for significant remarks. | consider that the Chief asst.
R. Dimitrova has fulfiled and exceeds the quantitative indicators of the criteria for
holding the academic position of Associate Professor.

| would like to state the following:

1. In indicator [1 14 are presented 2 citations [[ 14.7; [ 14.9] of publications No 3
and No 4 from the list of scientific works on the PhD thesis of the candidate (the
citations are in a publication noted in Wo0S). These publications are not reviewed in the
competition for "Associate Professor" and their citations should not be included in the
competition materials;
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2. A citation to publication I' 8.16 is provided in indicator [1 14 [ 14.8]. The citation is
in a scientific paper noted in WoS (Kandeva, M; Penyashki, T; (...); Kalichin, Z. Abrasive
and Erosion Wear of Composite NiCrSiB Coatings Inflicted with Subsonic Flammable
Structure through a Cold Process, 14th International Conference on Tribology
(ROTRIB'19), 2020, 724). The citation should be assigned to indicator [1 12 and to
receive 10 pts.

3. In the competition documentation, as well as in some of the publications, the
designation of the alloy of the Ti - Al - V system, investigated in part of the candidate's
scientific works, is done in two ways - Ti6Al4V and TiAI6V4.

8. Personal impressions and opinion of the reviewer

My personal impressions of the Chief asst. Dr. R. Dimitrova are from our joint
work in the Department of Materials Science and Technology. In her research activities
she shows purposefulness, precision and diligence. Chief asst. R. Dimitrova is a leading
researcher in the Scanning Electron Microscopy Laboratory at FIT, TU - Sofia. In her
teaching she is responsible, diligent and conducts quality teaching. | would also like to
note that the competition materials are precisely and beautifully designed, which makes
an excellent impression.

9. Conclusion

On the basis of the acquaintance with the presented scientific works, their
significance, the scientific, scientific applied and applied contributions contained in them
and taking into account the scientific achievements and teaching activity of the
candidate | propose the Chief asst. Rayna Boyanova Dimitrova to take the academic
position of Associate Professor in the professional field 5.1 Mechanical Engineering in
the specialty Materials Science and Technology of Engineering Materials.

Date: 03.07.2022r. AV (==
/ Prof. Eng. Julieta Kaleicheva, PhD /
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