CTAHOBWUUWE

Mo KOHKYPC 3a 3aeMaHe Ha akageMudHa ANbXHOCT ,OOUeHT’ no  npodecuroHasiHo
HanpasneHve 5.1 MalMHHO MHXEHepCTBO, HayyHa cneumanHoct ,MaTtepuanosHaHve u
TEXHOJSI0rMs Ha MalNHOCTPOUTENHUTE MaTepmanu®, obsiseH B [1B 6pon 24 ot 25.03.2022 .
c kananpat PanHa bosiHoBa [JumMuTpoBa, LOKTOP, rNaBeH aCUCTEHT.

UneH Ha Hay4yHO Xypu: AHa lNeTposa CtosHoBa, A-p, 4-P, AOLEHT

1. O6wa XapaKkTepucTuka Ha Hay4yHou3cnepoBaTerickaTa 7
Hay4YHoOMNpuNnoXHaTta AeMHOCT Ha KaHaguaaTa

EOQuHCTBEHUAT KaHanOaT e . ac. A-p uHX. ParHa [JummMTpoBa 1 y4acTBa B KOHKypca C
1 aBTOpedepaT 1 06Wo 42 Hay4yHU Tpyaa, KOMTO HE NOBTapAT TPyAOBETE 3a NonyvyaBaHETo
Ha OHC ,[okTop“, pa3snpegenenn B Tpu rpynu (Mokasatenu B4, I'7 1 8). KangmupatsT pabotu
B kaTegpa ,MaTepunanosHaHne n TEXHONOIMA Ha MaTtepuanuTe” n HayvyHouacrnegoBarerckara
My AENHOCT € Haco4eHa n3usno B obnacTtra Ha TeMaTmMkaTa Ha KOHKypca.

MeT oT nybnukaunntTe ca caMOCTOATENHN, a ocTaHanuTe 37 ca B CbaBTOPCTBO, KaTo B
10 oT TsX KaHAMAATBLT € NbPBM aBTOP, B 9 — BTOPY aBTOP.

MonoxutenHo BnedatneHve npaeu ¢akTa, Yye 21 HayyYHW Tpyaa ca pedepupaHm u
nHgekcupanun B Scopus u/vnm Web of Science.

Mo rpyna nokasaTtenu B (MoHorpaduyeH Tpya — paBHOCTONHM Hay4yHM nybnukaumm) ca
npegcraBeHn 13 HayyHu nybrvkauuun, pedepupaHn M UHOEKCUPaHW B CBETOBHOM3BECTHMU
0a3n gaHHKU ¢ Hay4YHa MHdopmauus (nokasaten B.4).

Mo rpyna nokasaTtenu I' (Hay4yHu ny6nvkaunn) ca npeacraBeHn 29 Hay4Hn nyénukaumm,
OT KOUTO 8 ca B u3gaHus, KOUTO ca pedepupaHun n nHaekcupaxHm B Scopus n Web of Science,
a octaHanute 21 Hay4HK Ny6nmkaumm ca B He pedrepupaHm CMCaHus C Hay4YHO peLeH3npaHe
UNn B pegakTnpaHu KonekTMBHU TOMOBE.

CuuTam, Ye NpeacTaBeHUTe OT KaHAMAAaTa MaTepuanu 3a HayvyHouscrnegoBarernckara u
Hay4YHOMpUNoXHaTa AeNHOCT No o6em, CTPYKTypa 1 CbAbpXXaHMe CbOTBETCTBAT Ha Hay4YHaTa
crneumanHocT M npoeCUoHanHOTO HanpaBfeHne Ha KOHKypca M ca MpeunsnbiHeHu
MUHUManHUTE HauMoHanHu U3UCKBaHUA 3a 3aeMaHe Ha akageMuyHaTa AnbxXHoCT JoueHT .

2. OueHKa Ha negarorvyeckarta noAroToBka M AeMHOCT Ha KaHAMAaTa

. ac. o-p nHx. Panna JuvmntpoBa nma yyebHo-npenogasartersicka u negarornyecka
AenHOCT noseye oT 14 roamHun, NPsSIKO CBbp3aHa C HayyHaTta crneumanHoCT Ha KOHKypca.
lNMpeacTaBeHaTa cnpaBka 3a NPOBEAEHN NEKLUNOHHU YacoBe 3a nocneaHuTe Tpyu roguHn ot
KaHguaarta e no gucumnnuHaTta ,MartepunanosHaHme” 3a E®P, A n CO ¢ obwy xopapuym 170
Yyaca.

3. OCHOBHM Hay4HU U Hay4YHOMNPUITOXXHU NPUHOCHU
HayyHaTta genHoct Ha . ac. g-p vHX. PanHa OuMnTpoBa € B HSKOMKO TeMaTUYHU
HanpaBneHus:
v/ cb3gaBaHe Ha TBBbPAOCMIABHU M3HOCOYCTOMYMBU MOKPUTUS BbPXY HEMeTanHa
ydkyaBalla ¢gasa, anyMmMHUEBN U TUTAHOBM Chnasy;
v' KOMMNO3WUTHU OUCNEPCHO YSIKYEHN MaTepmany ¢ MeTarnHa u HeMeTanHa maTpuua;
v' (OU3NYHO W CUMYNALUMOHHO MOAENMpPaHEe Ha MpoLecu OT TEeXHONOorUs Ha
MaTepuanure.



Mpuemam opMmynupaHuTe B aBTopckaTa crnpaBka NPUHOCK M cyMTaM, Ye Te ca JIMYHO Aeno
Ha kaHaunaaTa. MNpuHocuTe morat Aa 6baaT OTHECEHW KbM CregHUTE rpynu:
v/ [OKa3BaHe C HOBM CPeACTBa Ha CblLUECTBEHM HOBM CTpaHM Ha Beye
CbLUEeCTBYBaLLUM Hay4YHW obnacTtu, npobnemu, Teopun, XUNoTesu;
v/ cb3gaBaHe Ha HOBW Kracudukauumn, MeTOAM, KOHCTPYKUUKN, TEXHOMOIUNU;
v nony4aBaHe Ha NOTBbPAUTENHN aKTH.

Hay4yHOnpunoXxHu NnpMHOCHK, CBBbP3aHN C JOKa3BaHe C HOBWM CPeaCcTBa Ha CbLLECTBEHU
HOBW CTpaHM Ha BeYe CbLLEeCTBYBALUN Hay4YHN obnacTtu, npobnemu, Teopumn, XMnoTesu:

1. YcraHoBeHO e, 4e oTpuuatenHata nonspHoct npu EMH e no-nogxogswa 3a
MoaMduumMpaHe Ha TUTaH U TUTAHOBWU CMMaBu, Tbi KaToO Ce Cb3daBaT MOKPUTUS, KOUTO ce
XapaktepuaupaTt ¢ nogobpeHa XOMOreHHOCT 1 Tonorpadusa Ha NOBbPXHOCTTA UM, KaKTO U Ye
oTpuuaTenHaTa NoAsipPHOCT BOAW A0 HaMansiBaHe Ha epo3nnHUSA edpekT Npu eneKkTpo NCKPOBO
HannacTtaBaHe Ha TuTaHoB cybctpart [B 4.10, B 4.11].

Hay4HO-NpMNoXHM NPUHOCK, CBbP3aHM CbC Cb3JaBaHe Ha HOBWU Knacudukaumm,
MEeTOAM, KOHCTPYKLMMW, TEXHOMOIMK:

1. YCbBbpLIEHCTBAH € Cb3dafeHus pasTBOp Ha OCHOBaTa Ha OBE HUKENOBW COMU
(egnaTa ot kouTto Hukenos xnopug (NiCl2)) ¢ uen ynTpasBykoOBO XMMWYHO criflaBsBaHe npu
0e3TOKOBO (XMMWYHO) HaHacsiHe Ha MarHUTHU meTanocnnaBHu nokpuTusa (Ni-Cu-P n Ni-Sn-P)
BbPXy HEMETaNeH AncnepceH cyocTpaTt OT kepamMU4HM NpaxoBe M BbrnepoaHn BnakHa Ypes
pobaesHe Ha apyrn meTanHu conv — meaeH cynadat (CuSO4) n/vnu kanaeH cyndat (SnS0O4),
XapakTepuaupaly ce, C M3ron3BaHe CamMO Ha YNTPas3BYKOBO TpeTUpaHe 3a CTapTMpaHe U
3aBbplUBaHe Ha peakuusTa 6e3 gonbnHuTenHo HarpsieaHe [B 4.1, B 4.2, B 4.3, B 4.4, B 4.5,
B4.6,B4.7, I 8.16].

2. Cb3ganeH e HoB pasTBoOp 3a 6e3TOKOBO (XMMWYHO) HaHacsiHe Ha Hukemn-kobanT-
docopHa cnnas (Ni-Co-P), uypes pasteop ot HukenoB xnopug (NiCl2) n kobantoB cyndat
(CoS04), BbpXxy MeTaneH cybctpat oT TUTaH 1 TutaHoBa cnnas TiAl6V4 npu nanonsesaHe Ha
npenBapuUTENHO ranBaHWYHO akTuBupaHe [[F 7.7, I 8.21]. lNpeanoxeH € HOB pa3TBOp Ha
ocHoBaTta Ha Wood’s nickel strike npu pasnmMyHn CLOTHOLLEHUS HUKEN — KOBanT, n3nonasaH
3a ranBaHU4YHO aKTMBMpaHe Ha TuTaHoBw cnnasu [ 7.7, [ 8.21].

3. lNpennoxeHa e KOHUeNUMs 3a NOBBbPXHOCTHO NpeTonsABallo fermpaHe Ha MeTaneH
cybecTpaT 4pes3 nokanHO BUCOKO TemnepaTtypHo Bb3genctesue (BUI/MUIT HaBapsiBaHe,
MOCIIOMHO a3epHo pasTonsBaHe U enekTPOUCKPOBO HanfacTaBaHe) BbpXy npeaBapuTesiHo
HaHEeCEH MEXANHEH Cron, CbAobpXall KepaMudHa n/unm HemeTanHa ysakyaBawa dasa [B 4.1,
B4.3,B4.4,B4.11, 7.7, 8.9, I 8.14, I 8.15]. Paspabotenuar gpntoc (MgClz, NaCl, KCI n
NazAlFg), 0bpasyBaly npu HarpsiBaHe HUCKOTONUMA €BTEKTMKA, € N3MN0N3BaH 3a NnogobpsiBaHe
Ha OMOKPSHETO Ha ysK4yaBalla ¢asa OT anymvHueBaTa CTonuska npwu HasapssaHe [B 4.1,
B4.2, B4.3, I 8.12]. N3cnegsaHn ca Bb3MOXHOCTUTE 3a €feKTPOMCKPOBO HannacTsiBaHe
BbpXy NpeaBapuTenHO NOBbPXHOCTHO 06paboTeH cyGCcTpaTt OT TEXHUYECKM TUTaH U TUTaHOBA
cnnas TiAI6V4 [B 4.11].

Hay4HO-npunoXxHu npMHOCHK, CBBbP3aHN C Nofy4YaBaHe Ha NOTBbPAUTENTHU (aKTU:

1. lMoTBbpOeHO e, 4e MeTanu3npaHeTo Ha AUCNepCcHUs cybceTpaT no3BonsBa
eeKTMBHOTO My M3MNon3BaHe 3a YydkyaBawa ¢asa B KOMMO3UTHU MaTtepuann c
MeTanHa/nonMMmepHa maTpuua 1 Npu cb3gaBaHe Ha 3HocoycTonymam nokpuTua [B 4.1, B 4.2,
B 4.3]. NoTBbpOeHU ca 1 Bb3MOXHOCTUTE Ha Cb34adeHus pasTBOp 3a XMMUYHO CrnriaBsBaHe
BbpXy MeTaneH cybctpar oT anymuHuesu cnnasu [B 4.5, I 8.16].

MprnoXxHu npuHocK, CBbp3aHM AOKa3BaHe HAa HOBU C HOBW CPeACTBA Ha CbLLECTBEHU
HOBW CTpaHM Ha BeYe CbLLEeCTBYBaLLM Hay4YyHN obnactu, npobnemn, Teopuu, XmMnoTeswu:



1. JokasaHu ca Bb3MOXHOCTUTE 3a eNeKTPOUCKPOBO HannacTsaBaHe Ha TBbpAOCMaBHN
NoKpUTUA BBbPXY TUTaH U TuTaHoBa cnnaB TiAl6V4 ¢ knacudecku TBBbPAOCMMABHM,
MHOFOKOMMOHEHTHU KOMMNO3ULMOHHU U HAHOCTPYKTYpUpaHu enekTpoaHn matepuanu 3a EVMH
npu oNTUMMU3UPaHN pPeXMMU Ha HannactsasaHe [B 4.8, B 4.9, B 4.10, B4.11, B4.12, B 4.13,
" 7.8]. PaspaboTeHu ca 1 ca nscnegsaHy HoOBM CbCTaBM 3@ MHOTOKOMMOHEHTHUM ENEKTPOAN 3a
EVH (NWW10T10B10 n KWT10B10), kakTo 1 HOB CbCTaB 3a HAHOCTPYKTYpUpaH enekTpoa 3a
EWVH (TiB2-TiAl)"ano,

2. OueHeHn ca HaHonokpuTtusa oT TiN, CrN n WN, HannacteHn 4ype3 NoCTOAHHOTOKOBO
MarHeTpOHHO pasnpallaBaHe BbpXy pexewy nracTUHU OT MHCTPYMEHTanHU Obp3opexeLum
ctomaHn (W320, P18) u tBbpaa crnnas (KM1), ¢ uen nosuwaBaHe Ha U3HOCOYCTOMYNBOCTTa
um [l 8.13].

3. WN3cnepgsaHo e oTtnaraHeTo Ha croesBe oT xugpokcuanatut (HAp) Bbpxy 3D-
NpUHTUPaHu obpasum ot Ti6AI4V 3a noTeHUnanHo NPUNOXeHUe Kato UMNMAaHT. YCTaHOBEHO
e, Ye mopdonorndata Ha kpuctanute oT HAp 3aBUCAT OT MeTo4a Ha OTraraHeTo UM, HO He U
OT Ha4yuHa Ha npeaBapuTeniHa obpaboTka Ha NnoBbpPXHOCTTA. [T 7.4].

4. WNacnegBaHO € BNUSIHMETO W3NOM3BaHETO Ha 6uo-kepaMuvyHM MaTtepuanu 3a
NoTEeHLManHoO NpuioXeHne npu n3paboTBaHETO Ha UMNIaHTK / eHaonpoTe3n Ha 6asaTa Ha
TiO2 ¢ mankm konuyectBa Nb2Os, ¢ uen yBenMyaBaHe Ha M3HOCOYCTOMYMBOCTTA W
AbAroTpanHoCTTa Ha uanonssaHeto um [IM 8.4, I 8.5].

5. N3cnegBaHO € M3MEHEHMETO Ha CTpyKTypaTa M MUKPOTBBbPAOCTTA NpuM TepMmo-
MexaHu4yHo obpaboTBaHe 4pe3 (PU3NYHO MOAEeNMpaHe Ha paBHOKAHaANHa €EKCTpy3us U
pekpuctTanuaaumsi Ha OfIOBHM CMnaBu N TEXHUYECKM YncT anymunun [IM 8.7, I 8.10].

6. iscnegBaHn ca npouecute Ha nNnasMeHo-4broBO HaBapsiBaHe Ha U3HOCOYCTONYMBMU
cnoese [[(7.2, 8.6, 8.7, 8.8, 8.9], kato e aHanM3npaHo pasnpeneneHneTo Ha
HanperHato-gedopMaLMOHHOTO CbCTOSHME MpU HaBapsiBaHe W 3aBapssBaHe u4pe3 3D
cumynaums ¢ nporpameH npoaykt SysWeld [ 7.1, I 8.11].

MpunoXHu NpuMHOCHK, CBBP3aHN CbC Cb3aBaHe Ha HOBW Knacudukauuu, mMetToam,
KOHCTPYKUUKN, TEXHOSOIMNM:

1. MNpeanoxeHa e koHuenuusa 3a npegsaputenHo HukenupadHe (Ni-P) unu Huken-
nomegHseaHe (Ni-Cu-P) Ha BCMYKM KOMMNOHEHTU NPU CUHTEpPOBaHe Ha OUCMEPCHO YAKYEHU
KOMMO3UTHM MaTepuanu ¢ anymmHuesa matpuua [B 4.5, B 4.7, I 8.16].

2. PaspaboTteHn ca opurMHanHun 3D BupTyanHW peELeHMss U € peanu3npaHo
CMMYIauMOHHO MoJeNnupaHe Ha MHTEeH3MBHa NnacTuyHa gedopmaums Ha paBHOKaHarHa
eKCTpy3nMss C MOABWMXKEH [MOaHCOH MaTtpuua, €eKCTpyauMpaHe C UUKIWMYHO YCyKBaHe W
HenpekbcHaTa paBHOKaHanHa ekctpy3usa (Conform npouec), ¢ nomowTa Ha nporpameH
npoaykt Quantor Form [ 8.17, I 8.18, " 8.20].

MprnoXHu NpUHOCK, CBbP3aHM C NofyvYaBaHe Ha NOTBBbPAUTENHU PaKTK:

1. Upes aHanusnpaHe Ha pesyntatute OT CUMYMALUNMOHHO ModeNnmpaHe e NoTBbPAEHO:
Yye u3nonsBaHaTa aHanuMTM4YHa 3aBUCUMOCT 3a onpefensHe Ha eekTMBHUTE gedopmaLmm
npyv eqHOBINOBA paBHOKaHaNHa eKCTPy3na 3a pasnuyHUTe bIfvM Ha NpecuvyaHe Ha KaHanuTte
He OTYMTa KOHTAKTHOTO TPUEHE M HEpABHOMEPHOCTTA Ha aedopmaunnTte [ 8.17, I 8.18]; ue
npu exkcTpyaupaHe C YyCyKBaHe, yBennyaBaHeTOo Ha o06opoTuTe Ha BbpTEHe BoAM [0
HamMansBaHe Ha cunaTta 3a eKkcTpyaupaHe W 00 WHTeH3uduuupaHe Ha akymynupaHute
aedopmauuu [ 8.20].

CbrnacHo npeacraBeHata aBTOPCKa CripaBka 3a UUMTUPAHWATa Ha BCUYKM TPyAoBe Mo
KOHKypca, cbabpxawa 17 nybnvkauuu, umtupanm 24 nbtu, kato 15 oT yuTupaHudata ca B
Hay4YHW n3gaHus, pedepupaHn U UHOEKCUpaHM B CBETOBHOM3BECTHW ©a3n AaHHWM ( Ha 8



nyénukaumm), a 9 oT UMTMpaHuATa ca B He pedepupaHn CnMcaHnsi C Hay4YHO peleHanpaHe (
Ha 9 nybnukauun).

n. ac. g-p P. OumutpoBa y4yactBa B 5 Hay4HW MPOEKTa, KOUTO Ca CBbP3aHU C
TemaTukaTa Ha KOoHKypca. [lpefcraBeHo e n eqHO CBMOETENCTBO 3a NnosieseH moaen.

4. 3HaYMMOCT Ha NPUHOCUTE 3a HayKaTa MU NpaKkTukaTa

Cuutam, 4ye no obem 1 Ka4yeCTBO Hay4HoM3CriegoBaTesickata U Hay4YHoNpUoXxHaTa
AENHOCT Ha KaHamaaTa HanbNHO yaosneTeBopsaBa nsncksaHnata Ha 3PACPE v npaBunHuka
3a NPUITOXKEHNETO MY, KATO MUHUMAITHUTE U3NUCKBaHUS MO KONIMYEeCTBEHUTE Kputepumn Ha TY -
Cothua 3a 3aemMaHe Ha akageMuyHaTa OSTbXHOCT ,A0UEeHT* ca npensnbiHeHn. HayyHute
n3cnefBaHus ca akTyanHW M 3Ha4YMMUM U UMAaT KaKTO TeopeTuyHa, Taka M NpuroxHa
CTOMHOCT. Pesyntatute OT HayyHWUTEe u3cneaBaHUs ca NpencTaBeHW Ha HauMOHamHU n
MeXayHapoaHu (opymMn M KaHOUOAATbT € MpU3HaT yY4eH y Hac U B 4yxbuHa, 3a KoeTo
cBugeTencTeaTt U LMTUpaHUdaTa Ha HaydyHUTe Tpyadose.

5. KpnTnyHmu 6enexkmn n npenopbKU
Hsamam KpuTuyHM 6enexkm n NnpenopbKu.

3AKJITIOMEHUE
Bb3 ocHOBa Ha 3ano3HaBaHETO C MNPeACTaBEHUTE HayyHUM TpyaoBe, TsaAXHaTa
3HAYMMOCT, CbAbpXalnTe ce B TAX HAYYHOMPUMOXHU U MNPUMOXKHU MPUHOCK, WU
npenogasaTtefickata AEeNHOCT Ha KaHauaaTta, HaMmmpam 3a OCHOBaTEeNHO Aa npeasoxa rn.
ac. o-p wHx. PanHa bosiHoBa [lumnTtpoBa Aa 3aemMe akagemuyHaTta ANbXHOCT ,A0UEHT” B
npodecMoHanHoTo HanpasneHne 5.1. MawuHHO WHXEHepCTBO MO chneuyuanHocTTa
,MaTepunanosHaHne n TEXHONOrMs Ha MaLMHOCTPOUTENHUTE MaTepuann®.

Hata: 07.07.2022 r. UJIEH HA XKYPUTO:



OPINION

in competition for the academic position "Associate Professor" in professional field 5.1
Mechanical Engineering, scientific specialty "Materials Science and Technology of
Engineering Materials", announced in State Gazette No. 24/25.03.2022 with candidate Rayna
Boyanova Dimitrova, PhD, chief assistant.

Member of the scientific jury: Yana Petrova Stoyanova, Ph.D., Ph.D., Associate Professor

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

The only one candidate is chief assistant Rayna Dimitrova, Ph.D. She participates in
the competition with 1 abstract and 42 scientific works, which do not repeat the works on the
dissertation for obtaining Ph.D. degree, divided into three groups (Indicators B4, D7 and D8).
The candidate works in the Department of "Materials Science and Technology" and his
research activity is entirely focused on the subject of the competition.

Five of the publications are independent, and the remaining 37 are co-authored, in 10
of which the candidate is the first author, in 9 - the second author.

A positive impression is made by the fact that 21 scientific papers are referenced and
indexed in Scopus and/or Web of Science.

According to group of indicators B (monographic work - equivalent scientific
publications), 13 scientific publications are presented, referenced and indexed in world-famous
databases with scientific information (indicator B.4).

According to group D indicators (scientific publications), 29 scientific publications are
presented, of which 8 are referenced and indexed in Scopus and Web of Science, and the
remaining 21 scientific publications are in non-refereed peer-reviewed journals or in edited
collective volumes.

| consider that the volume, structure and content of the materials presented by the
candidate for the scientific research and applied scientific activity correspond to the scientific
specialty and the professional field of the competition and that the minimum national
requirements for holding the academic position "Associate Professor" have been overfilled.

2. Evaluation of the candidate's teaching activity

Ch. Assistant Professor Raina Dimitrova, Ph.D., has been teaching for more than 14
years, directly related to the scientific specialty of the competition. The submitted reference for
the held lecture hours for the last three years by the candidate is in the discipline "Materials
Science" for FEE, FA and FM with a total 170 hours.

3. Main scientific and scientific applied contributions
The scientific activity of Ch. Assistant Raina Dimitrova, Ph.D., is in several thematic
areas:
v' Creation of hard alloy wear-resistant coatings on non-metallic strengthening phase,
aluminum and titanium alloys.
v' Composite dispersed reinforced materials with metallic and non-metallic matrix.
v" Physical and simulation modeling of materials technology processes.
| accept the contributions formulated in the author reference and consider them to be
the personal work of the candidate.
Contributions can be attributed to the following groups:



v Proving with new means essential new aspects of already existing scientific fields,
problems, theories, hypotheses.

v' Creation of new classifications, methods, constructions, technologies.

v’ Obtaining corroborating facts.

Scientific applied contributions related to proving with new means essential new
aspects of already existing scientific fields, problems, theories, hypotheses:

1. It was found that the negative polarity at ESD is more suitable for modifying titanium
and titanium alloys, as it creates coatings that are characterized by improved homogeneity and
topography of their surface, and that the negative polarity leads to a reduction of the erosion
effect at electro spark deposition of a titanium substrate [B 4.10, B 4.11].

Scientific applied contributions related to the creation of new classifications,
methods, constructions, technologies:

1. 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 aluminum 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
[B4.1,B4.2,B4.3,B4.4,B4.5,B4.6,B4.7,I 8.16].

2. A new solution has been created for the electroless (chemical) deposition of nickel-
cobalt-phosphorus alloy (Ni-Co-P), using a solution of nickel chloride (NiCl2) and cobalt sulfate
(CoS04), on a metal substrate of titanium and titanium alloy TiAlI6V4 at use of preliminary
galvanic activation [[" 7.7, ' 8.21]. A new solution based on Wood's nickel strike at different
nickel-cobalt ratios was proposed, used for galvanic activation of titanium alloys [I" 7.7, I" 8.21].

3. A concept for surface remelting alloying of a metal substrate by means of local high-
temperature impact (VIG/MIG welding, layer-by-layer laser melting and electro spark
deposition) on a pre-applied intermediate layer containing a ceramic and/or non-metallic
strengthening phase is proposed [B4.1,B4.3,B4.4,B4.11, 7.7, 8.9, 8.14, I 8.15]. The
developed flux (MgCl2, NaCl, KCI and Na3AIF6), forming a low-melting eutectic upon heating,
was used to improve the wetting of the hardening phase of the aluminium melt during welding
[B4.1,B4.2,B 4.3, 8.12]. The possibilities of electro spark layering on a previously surface-
treated substrate of technical titanium and titanium alloy TiAl6V4 have been investigated [B
4.11].

Scientific applied contributions related to obtaining confirmatory facts:

1. It has been confirmed that the metallization of the dispersed substrate allows its
effective use as a strengthening phase in composite materials with a metal/polymer matrix and
in the creation of wear-resistant coatings [B 4.1, B 4.2, and B 4.3]. The possibilities of the
created solution for chemical alloying on a metal substrate of aluminium alloys were also
confirmed [B 4.5, I 8.16].

Applied contributions related to the proving with new means essential new aspects
of already existing scientific fields, problems, theories, hypotheses:

1. The possibilities for electro spark deposition of hard alloy coatings on titanium and
titanium alloy TiAI6V4 with classic hard alloy, multi-component composite and nanostructured
electrode materials for EIN with optimized deposition modes have been proven [B 4.8, B 4.9,
B 4.10, B 4.11, B 4.12, B 4.13, I 7.8]. New compositions for multicomponent electrodes for
EIN (NWW10T10B10 and KWT10B10), as well as a new composition for nanostructured
electrode for EIN (TiB2-TiAl)"@"° have been developed and studied.



2. Nanocoatings of TiN, CrN and WN deposited by direct current magnetron sputtering
on cutting inserts made of tool high-speed steels (W320, P18) and hard alloy (KM1) were
evaluated in order to increase their wear resistance [ 8.13].

3. The deposition of hydroxyapatite (HAp) layers on 3D-printed Ti6Al4V samples for
potential implant application was investigated. It was found that the morphology of HAp crystals
depends on the method of their deposition, but not on the method of pretreatment of the
surface. [ 7.4].

4. The influence of the use of bio-ceramic materials for potential application in the
manufacture of implants / endoprostheses based on TiO2 with small amounts of Nb205 was
investigated, with the aim of increasing the wear resistance and longevity of their use [I" 8.4,
8.5].

5. The change of the structure and micro hardness during thermo-mechanical
processing was studied by means of physical modelling of equal-channel extrusion and
recrystallization of lead alloys and technically pure aluminium [ 8.7, I" 8.10].

6. The processes of plasma-arc welding of wear-resistant layers [T 7.2, 8.6, ' 8.7, I
8.8, I' 8.9] were studied, and the distribution of the stress-strain state during welding and
welding was analysed by 3D simulation with the SysWeld software product [[" 7.1, ' 8.11].

Applied contributions related to the creation of new classifications, methods,
constructions, technologies:

1. A concept for preliminary nickel plating (Ni-P) or nickel-copper plating (Ni-Cu-P) of all
components during sintering of dispersion-strengthened composite materials with an
aluminium matrix is proposed [B 4.5, B 4.7, " 8.16].

2. Original 3D virtual solutions were developed and simulation modelling of intensive
plastic deformation of equal-channel extrusion with a movable Poinson matrix, extrusion with
cyclic twisting and continuous equal-channel extrusion (Conform process) was realized using
the Quantor Form software product [ 8.17, ' 8.18, I' 8.20].

Applied contributions related to obtaining confirmatory facts:

1. By analysing the results of simulation modelling, it has been confirmed: that the
analytical dependence used to determine the effective deformations in single-angle equal-
channel extrusion for the different angles of intersection of the channels does not take into
account the contact friction and the non-uniformity of the deformations [I" 8.17, " 8.18]; that
during twisting extrusion, the increase in rotation speed leads to a decrease in the extrusion
force and to an intensification of the accumulated deformations [I" 8.20].

According to the submitted author reference for the citations of all works in the
competition, containing 17 publications, cited 24 times, with 15 of the citations being in
scientific publications, referenced and indexed in world-renowned databases (of 8
publications), and 9 of the citations being in non-referenced peer-reviewed journals (9
publications).

Ch. assistant professor R. Dimitrova, Ph.D., participated in 5 scientific projects that are
related to the theme of the competition. A utility model certificate is also presented.

4. Significance of contributions to science and practice

| consider that in terms of volume and quality, the candidate's scientific research and
applied scientific activity fully meets the requirements of the Development of the Academic
Staff in the Republic of Bulgaria Act and the Regulations on the Implementation of the Act, as
the minimum requirements according to the quantitative criteria of Technical University of Sofia
for awarding the academic position "Associate Professor" have been fulfilled. The research is
topical and important and has both theoretical and applied value. The results of scientific



research have been presented at national and international forums and the candidate is a
recognized scientist at home and abroad, as evidenced by the citations of scientific works.

5. Critical comments and recommendations
| have no critical notes and recommendations.

CONCLUSION
On the basis of the acquaintance with the presented scientific works, their
significance, the scientific, scientific and applied contributions contained in them, and teaching
activity of the candidate, | propose the Chief asst. Rayna Boyanova Dimitrova, Ph.D., 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.
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