CTAHOBMULLE

MO KOHKYpC 33 33aemaHe Ha aKafeMW4yHa AJbXKHOCT ,A0ueHT’ no npodecroHanHo
HanpagneHne 5.1 MaWKUHHO UHXKEHepCTBO, cneynanHoct ,MarepuanosHaHue u
TEXHONIOTUA Ha MALIMHOCTPOUTENHUTE MaTepuann”, obaseH B 1B 6p. 24 o1 25.03.2022 r.

C KaHaupaT: PailiHa BoaHoBa Avumutposa, a-p, rnaseH acucTeHT

HneH Ha Hay4HO ypu: flaman CTosHoB laHues, A-P UHX., AOUEHT

1. O6wa xapakrepucTuka Ha Hay4Hou3C/nefoBaTe/NICKATa UM HAyYHONPUNOXKHATA
AEWHOCT Ha KaHaKUaaTa

Fn. ac. PaiiHa BosHoBa AnmuTposa y4actBa B KOHKypca ¢ 42 HAay4YHW Tpyaa, W3BbH
“3N0oN3BaHMTE B APYrK NPOLeAypH.

Hayunute tpysose Bkatousat 13 HayyHm nybaukaunmn, obeguHenn 8 xabunutaumoHen
TPYA (nokasaten B4), 8 nybaukauuu s pedepupaHn usgaHua (nokasaten r7) v 21
nybavkauumn B HepedepupaHu usgaHmus (nokasaten I8), KouTo He nosTapsT TpyaoseTe 3a
nony4asaHe Ha OHC ,pokTop”. MeT oT Te3n ny6aukaumu ca CaMoCTOATENIHM, a oT
nyBAnKaunMnTe B CbaBTOPCTBO KAHAMAATLT e nbpseu asTop B 11.

MonoxutenHo Bnevatnexve npasu, ue 21, man nonosuHata, ot nybaukaummTe ca
pedepnpanm n nHaekcupanmn 8 SCOPUS u/mam Web of Science.

Fn. ac. g-p Aumuntposa e pabotuna no 5 HAy4YHOM3CNeA0BATE/ICKM U HAYYHONPUIOKHM
npoekTa, puHaHcMpaHu ot oHa HWU kbm MOH u MeXAyHapoaHun nporpamu. TemaTukata Ha
AorosopuTe e B 061acTTa Ha KOHKypca.

Cuntam, ye HayuHOM3CNesOBaTeNCKaTa U HAy4YHOMPUNIOXKHATa AeiHOCTTa Ha KaHaMAaaTa
Ca B aKTyanHu 3a nHAycTpuata npobiemHn obaactv 1 Toi M3non3ea CbBPEMEHHU MEeToaU U
CPEACTBA 33 pelwasaHe Ha NOCTaBeHWUTe NPOBIEeMM M NOCTUrAHE Ha CbOTBETHUTE uenu.

2. OueHka Ha NneparoruveckaTa NOArOTOBKaA M AeHHOCT HA KaHAuaaTa

Fn. ac. a-p PaitHa IumuTpoBa yyacTea B yyebHaTa AENHOCT, NPAKO CBbpP3aHa C Hay4YHaTa
CNeUManHOCT Ha KOHKypca, B MPOAb/KEHWe Ha nosevye oT 14 roguuun. MpepacraBeHaTa
CNpaBka 3a BOAEGHWTE OT KaHAMAaTa y4eGHU AWCUMNAWHW npes3 nocneaHute 3 roauHu
BKNKO4Ba AncumnavHute ,MatepuanosHaHue” u ,MaTepuanosHaHWe M TEXHOMOMMA Ha
MeTanuTe”, YeTeHn Ha cTyaeHTM oT E®, ®A u CP Kbm TY-Codua. Obwmat xopapuym Ha
BOAEHWTE OT KaHAMAATa IEKLMM B NOCNEAHUTE TPU roaMHM e 170 yaca.

3. OCHOBHM HayYHU M HAYYHONPUNOKHU NPUHOCH
MybankaummnTe, paBHOCTONHM Ha MOHOrpaduyeH Tpya, KakTo M Te3u U3BbH Hero umar
AOCTaTLYHM KAaTO 3HAYMMOCT M BP0V HAYYHOMPUNONKHN WU NMPUIONKHN NPUHOCH.
Hay4HonpunoxHu npuHock:
- PaspaborteH u ycbBbplIEeHCTBaH e pa3TBOpP Ha OCHOBaTa Ha ABE HUKeNOBU CONU C uen
Y/ITPAa3sBYKOBO XWMWYHO cCnnasaBaHe npu 6E3TOKOBO HAHACAHE HAa MarHUTHM
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METanocnNaBHN NOKPUTUA BbPXy HEMeTaneH AucnepceH cybeTpat oT KepamuyHm
NPaxose 1 BbriepoAHU BnakHa (B 4.1, B4.2, B 4.3, B 4.4,B4.5,B4.6,B4.7,I8.16), 3a
KOETO KaHAMAATBLT MMa perucTpupaH noneseH mogen or 2019 r.

MoTBbPAEHO €, Ye meTanu3mpaHeTo Ha Kepamu4Hu npaxose, BbINEPOAHM BNaKHA U
ANyMWUHNEBW CNNaBKU NO3BONABA TAXHOTO ePEKTUBHOTO NPUNOXKeHWe 3a yak4yasala
$asa B KOMNO3UTHM mMaTepuanu ¢ meTasHa/nonnmepHa maTpuua u npu cb3gasaHe
Ha U3HOCOYCTOMYMBM NOKPUTUA. [B 4.1, B 4.2,B4.3,B4.5,T8.16].

Cb3pajzeH e HOB pa3TBop 3a 6E3TOKOBO HaHACAHe Ha HUKen-kobant-docdopHa cnnas
(Ni-Co-P) Bbpxy meTaneH cybCTpaT OT TUTaH U TUTaHOBa cnnas TiAlGV4 [F7.7,18.21].
MNpeanoxeHa e KoHuenuus 3a MOBBbPXHOCTHO NpeTonABallo /lerMpaHe Ha mMeTasen
cybCTpaT Ypes NoKaNHO BUCOKO TEMNEPaTypHO Bb3AENCTBME BbPXY NpeaBapUTeNHO
HAHECEH MEXAMHEH CNOW, CbAbPXKALL KepaMM4YHa M/MAM HemeTasHa yAKYaBauwa
¢dasa[B4.1,B4.3,B 4.4,B4.11,17.7,18.9, T 8.14,T 8.15].

YcTaHoBeHO e, ye OoTpuuaTenHata nonapHocT npu EUH e no-noaxoaAwa 3a
MOAVDULMPAHE HA TUTAH M TUTAHOBM CnnaBsu, Tbi KaTo Ce NO/y4aBaT NO-XOMOreHHM
nokpwuTua [B 4.10, B 4.11].

MPUNOXHM NpuHOCHK:

MpeanoskeHa e KoHuenuus 3a NPeaBapuUTeNHO  HUKeNuUpaHe UAM  HUKen-
NOMEAHABAHE Ha BCWUYKM KOMMOHEHTWU npwu CMHTEPOBAaHE Ha AMCMNEPCHO YAKYEHU
KOMMNO3NTHWM MaTepuanu ¢ anymmnHuesa matpuua [B 4.5, B 4.7,T 8.16].

[loKasaHu ca Bb3MOXKHOCTUTE 33 €/IeKTPOMCKPOBO HannacTABaHe Ha TBbPAOCNNABHM
NOKPUTMA BBPXY TUTAH MU TUTaHOBaA chaas TiAl6V4 (B4.8,B4.9,B4.10, B 4.11,B 4.12,
B4.13,T7.8].

OueHeHn ca M3HocoycTONYMBM HaHonokpuTua ot TiN, CrN u WN, Hannactenu ypes
NOCTOAHHOTOKOBO MAarHETPOHHO pasnpaliaBaHe [F8.13].

M3cnepBaHo e otnaraHeTo Ha cnoese oOT Xuapokcnanatut (HAp) u 6mo-kepammynm
matepuann  Bbpxy 3D-npuHTMpaHM obpasuM  oT Ti6Al4V  3a NoTeHUMaNHo
MPUNOXKEHNE KaTo MMNNAHT U yBeNnYaBaHe Ha “3HocoycTonumsoctTa [ 7.4, 84, T
8.5].

M3cnenBaHo e u3MeHeHMeTo Ha CTPYKTypata M MUKPOTBBLPAOCTTa MpU Tepmo-
MexaHW4HO obpaboTBaHe Ypes dpUsnyHo MOZJENVpaHe Ha paBHOKaHaNHA EKCTPY3UA U
PEKPUCTAaNM3auna Ha OSIOBHU CNAABU U TEXHUYECKU YUCT anymunun [ 8.7, T 8.10].
M3cneasaHu ca npouecute Ha NN1a3MEHO-AbIOBO HaBapABaHe Ha M3HOCOYCTONYMBY
cnoese [['7.1,17.2,7 8.6,78.7,T 8.8, 8.9, r8.11].

PaspaboteHn ca opuruHanHm 3D BUPTyanHW peweHna u e peanusmpaHo
CUMYNaUMOHHO  MOAE/NMpaHe Ha MHTEH3MBHA MAacTMYHa Aedopmauma  Ha
PaBHOKaHa/Ha eKCTPY3MA C NOABUMKEH NOAHCOH MaTpuua, eKCTpyampaHe ¢ UMKAUYHO
YCYKBaHe 1 HenpeKkbCcHaTa paBHOKaHa/Ha ekctpysus (Conform npouec) [r 817, r
8.18, T 8.20].

CunTam, Ye NOCTUrHaTOTO OT KaHAMAATA MOKPUBA CHOTBETHUTE M3WUCKBaHWUA U NprMemam
MPUHOCMTE 32 KOPeKTHO ¢opmynnpaHn. Te moraT ga 6baaT OTHECEHM KbM rpynure:
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AOKa3sBaHe C HOBM CPe/ACTBA HAa CbLUECTBEHM HOBMU CTPaHM Ha Beye CbLLECTBYBALLM HAYYHM
obnactn, npobnemu, Teopum, XMNOTe3K; Cb3faBaHe Ha HOBM KnacuduKaumw, MeToaum,
KOHCTPYKLMK, TEXHONOMMM 1 NONyYaBaHe Ha NOTBLPAUTENHM dakTu.

4. 3HauyMMoCT Ha NpuHOCHUTE 33 HayKaTa U npakTUKara

Mo oTHOwWeHMe Ha nybanKkauuuTe u HAY4HONPUNOXKHUTE Pa3paboTku Ha ra. ac. A-p PaliHa
bosHoBa [umuTpoBa 3HauMmocTTa Ha npuHOCUTE Ce onpeaena oOT UeneHacoYeHuTe
n3cneaBaHMA B 061acTTa Ha KOHKYPCa — TEXHOMOMMSA Ha MaLWNHOCTPONTEIHUTE MaTepuanm.
OCHOBHUTE M3CneaBaHM Ha KaHamAaTa ca B cneynduyHaTa HayyHa npobaemarmka CBbp3aHa
C nosyyaBaHe Ha QyHKUMOHANHM MOKPUTUA W MHXEHEPCTBO Ha MOBbLPXHOCTTa BbpXY
Pa3/IN4HN BUCOKOTEXHONOMMYHU CYBCTPaTU, M3NON3BAHU B UHAYCTPUATA, KaTO TUTAaHOBU WU
alyMUHUEBU CNNABU U BBINEPOAHU BNaKHa. Pesyntatute or uscneapaHusTa ca nony4nunm
nybanyHocT cpep, CheunanusmpaHata HayyHa obwHocT. M. ac. g-p AumunTtposa e nosHaTa
CPEA MeXAyHapoaHaTa Hay4yHa OBLHOCT ypes csouTe 21 nybavkauun B8 6asute faHHM
SCOPUS un Web of Science. Mo AdHHW Ha KaHaupata 17 ot nybaukaumute, ¢ KOUTO TOM
y4acTBa B KOHKypCa 3a ,4A0UEHT” ca uTUPaHU 24 MbTu.

5. Kputnunm 6enexkmn u npenopvkm
HAmam cblyecTBeHM GenexKmn KbM npeacTaBeHUTe MaTepuanmn nNo HacCTOALUMSA KOHKYPC.

3AK/TKOMEHUE

Ha ocHosaTta Ha npepcraBeHuTe marepuanu no KoHkypca: OHC ,40KTOp”, HayyHw
TPYAOBE NO Temata Ha KOHKypca, A0CTaTbyHM HayKOMETPUYHM noKasaTenm wu
HAY4HONPWUIOKHN 1 NPUNOXKHU NPUHOCKU, OTPA3EHM B Hay4yHaTa OGWHOCT M uMTMpaWM m
dBTOPM, KAaKTO M MHOrO aKTMBHAaTa M Ha BUCOKO HMBO ydebHo-npenogasatencka u
Hay4HouscnenoBaTencka AeMHOCT Mora HanbAHO y6eaeHo fa Aam NO/IOXKUTENIHA OLEHKA Ha
KaHAMAATa B KOHKypCa - 1. ac. A-p PaitHa BoaHosa AumuUTpoBa.

B3 ocHosa Ha ropenocoyeHoro, Hamvpam 3a ocHoBaTeNHO Aa Npeanioka rA. ac. 4-p
Paliva bosHoBa [umuTposa Ad 3aeMe aKkagemuyHaTta  AABLKHOCT ,A0ueHT” B
NPodecMoHanHo HanpasneHne 5.1 MawnHHO WHXXEHepcTBO no cneumanHocTTa
»MartepnanosHaHue u TexHonorma Ha MaLWWNHOCTPOUTENTHUTE MaTepranmu”,

Hata: 04.07.2022 r. Y/IEH HA XYPUTO:
/Bou. A-p vk JamsaH FaHuyes/
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OPINION

in a competition for the academic position of "Associate Professor" in professional field 5.1
Mechanical Engineering, specialty "Materials Science and technology"”, announced in SG
no. 24 / 25.03.2022, with candidate Senior Asst. Prof. Dr. Eng. Raina Boyanova Dimitrova

Member of the scientific jury: Assos. Prof. Dr. Eng. Damyan Stoyanov Ganchev

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

Senior Assistant Professor Raina Boyanova Dimitrova participated in the competition
with 42 scientific works, beyond those used in other procedures.

The scientific works include 13 scientific publications combined in a habilitation thesis
(indicator B4), 8 publications in indexed journals (indicator D7) and 21 publications in non-
indexed journals (indicator D8), which do not repeat the works for obtaining the doctoral
degree. Five of these publications are with single author, and of the co-authored
publications, the candidate is the first author in 11.

It is impressive that 21, or half, of the publications are referenced and indexed in
SCOPUS and/or Web of Science.

Dr. Dimitrova has worked on 5 scientific research and development projects, financed by
the Research and Development Fund of the Ministry of Education and Culture and
international programs. The subject of the contracts is in the area of the competition.

| believe that the applicant's scientific research and applied scientific activities are in
areas relevant to the industry and she uses modern methods and means to solve the
problems and achieve the relevant goals.

2. Assessment of the pedagogical preparation and activity of the candidate

Assistant Professor Raina Dimitrova, has been participating in educational activities
directly related to the scientific specialty of the competition for more than 14 years. The
submitted reference for the academic disciplines taught by the candidate in the last 3 years
includes the disciplines "Materials Science" and "Materials Science and Technology of
Metals", read to students from EF, FA and FF at TU-Sofia. The total horary of lectures led by
the candidate in the last three years is 170 hours.

3. Main scientific and applied contributions
The publications equivalent to a monographic work, as well as those outside it, have
sufficient significance and number of scientific and applied contributions.
Scientific and applied contributions:
- Asolution based on two nickel salts was developed and improved for the purpose of
ultrasonic chemical alloying during the electroless application of magnetic metal alloy
coatings on a non-metallic dispersed substrate of ceramic powders and carbon fibers



[B4.1,B4.2,B4.3,B4.4,8B 4.5,B 4.6, B 4.7, D 8.16], for which the applicant has a
registered utility model from 2019.

It has been confirmed that the metallization of ceramic powders, carbon fibers and
aluminum alloys allows their effective application as a strengthening phase in
metal/polymer matrix composites and in the creation of wear-resistant coatings. [C
4.1,C4.2,C4.3,C45,D 8.16].

A new solution was created for electroless application of nickel-cobalt-phosphorus
alloy (Ni-Co-P) on a metal substrate of titanium and titanium alloy TiAl6V4 [D 7.7, D
8.21].

A concept for surface melting alloying of a metal substrate by local high temperature
impact on a pre-applied intermediate layer containing a ceramic and/or non-metallic
strengthening phase is proposed [B 4.1, B 43,B44,B4.11,D7.7,0D89,D8.14, D
8.15].

It was established that the negative polarity at EIN is more suitable for modifying
titanium and titanium alloys, as more homogeneous coatings are obtained [B 4.10, B
4.11].

Applied Contributions:

A concept for nickel or nickel-copper plating of all components during sintering of
dispersion-strengthened composite materials with an aluminum matrix is proposed
[B4.5,B4.7,D 8.16].

The possibilities for electrospark deposition of hard alloy coatings on titanium and
titanium alloy TiAl6V4 have been proven [B 4.8,B4.9,B4.10, B 4.11, B 4.12,B4.13,D
7.8].

Wear-resistant nanocoatings of TiN, CrN and WN layered by direct current
magnetron sputtering were evaluated [D 8.13].

The deposition of layers of hydroxyapatite (HAp) and bio-ceramic materials on 3D-
printed samples of Ti6AI4V was investigated for potential application as an implant
and to increase wear resistance [D7.4,D08.4,D8.5].

The change of the structure and microhardness during thermo-mechanical processing
was investigated by means of physical modeling of equal-channel extrusion and
recrystallization of lead alloys and technically pure aluminum [D 8.7, D 8.10].

The processes of plasma-arc welding of wear-resistant layers were studied [D7.1,D
7.2,086,D08.7,D08.8,D8.9,D8.11].

Original 3D virtual solutions were developed and simulation modeling of intense
plastic deformation of equal-channel extrusion with a movable plug, extrusion with
cyclic twisting and continuous equal-channel extrusion (Conform process) was
realized [D 8.17, D 8.18, D 8.20].

I believe that what the candidate achieved meets the relevant requirements and | accept

the contributions as correctly formulated. They can be referred to the groups: proving with
new means essential new aspects of already existing scientific fields, problems, theories,



hypotheses; creating new classifications, methods, constructions, technologies and
obtaining corroborative facts.

4. Significance of contributions to science and practice

Regarding the publications and applied scientific developments of Dr. Raina Boyanova
Dimitrova, the significance of the contributions is determined by targeted research in the
field of the competition - engineering materials technology. The main researches of the
candidate are in the specific scientific issues related to obtaining functional coatings and
surface engineering on various high-tech substrates used in industry, such as titanium and
aluminum alloys and carbon fibers. The results of the research have received publicity
among the specialized scientific community. Associate Professor Dimitrova is known among
the international scientific community through her 21 publications in the SCOPUS and Web
of Science databases. According to the candidate's data, 17 of the publications with which
she participated in the competition for "associate professor" were cited 24 times.

5. Critical remarks and recommendations
I have no significant comments on the submitted materials for this competition.

CONCLUSION

Based on the submitted materials for the competition: "Doctor" degree, scientific works
on the topic of the competition, sufficient scientometric indicators and scientific and applied
contributions reflected in the scientific community and authors citing them, as well as the
very active and high-level teaching and research activity, | can with complete conviction give
a positive assessment to the candidate in the competition - Assistant Professor Raina
Boyanova Dimitrova.

Based on the above, | find it reasonable to propose Dr. Raina Boyanova Dimitrova,
assistant professor, to take the academic position of "associate professor" in professional
field 5.1 Mechanical engineering in the specialty "Materials science and technology".

Date: 04.07.2022 JURY MEMBER:
/Assoc. Prof. Dr. Eng. Damyan Ganchev/
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