CTAHOBUIIE

0 KOHKYPC 3a 3aeMaHe Ha aKa/JeMHYHA JIbXKHOCT ,JOLEHT”’ 1o mnpodecHOHATHO
Hanpasjenue 5.1 MaIIMHHO WH)KEHEPCTBO, CHENHAJIHOCT ,MaTepuajo3HaHHE H
TEXHOJIOTHSI HA MAIIMHOCTPOMTEJHUTE MaTepuaau®, o0siBeH B /Ibp:KkaBeH BeCTHHK,
Opoii 24/25.03.2022 r. ¢ KaHIUWAAT IJ1. ac. A-p uHK. Paitna BosstnoBa /lumuTposa
Msroreua cranoBumero: npog. a-p uuxk. JAumyo Crounkos Yakbpcku

1. O0ma xapakTepHCTHKAa HAa HAYYHOM3CJIEAOBATEJCKATA M HAYYHONPHJIOKHATA
JEeHHOCT HA KAaHAUAATa
I'n. ac. a-p Paitna dumutpoBa e poxena na 09 nekemspu 1972 r. Ilpe3 1996 r. ce
IUIUIOMUpPA Karo - Marucrep — HMHXKEHEp , CHEIHUATHOCT ,,[€XHOIOrus Ha METaIuTe U
MetanoobpaborBama texHuka“ B Texuumuecku yHuBepcutrer — Codus. Ilpes 2017 r.
npugobuBa obpazoBaTenHara M HaydHa creneH JlokTop B TeXHMUECKHM YHUBEPCHUTET —
Co¢us. TemaTa Ha qUCEPTAITMOHHUS TPY € ,,M3cienBaHe Ha Bb3MOXKHOCTTA 3a Ch3/l1aBaHE Ha
JMCIIEPCHO YSAKYEH MaTepual ¢ aJlyMHHHMEBAa MaTpulla 3a HaBapsiBaHe [0 Hay4yHaTa
crnenuanHocT “‘Marepuano3HaHue M TEXHOJIOTHS Ha MAIlMHOCTPOMTEIIHUTE MaTepUalIn’ B
Texuuuecku ynusepcurer — Codus.
KanauaarsT nMa cieHust TPyAOB ONMT:
e 012008 —2010 ronuna — Acucrent, Texunuecku ynusepcuret — Codus;
e 012010 — no momeHnTa — ['aBeH acucrent, Texuuuecku yuepcuteT — Codus;
E3ukoBu yMeHUs — aHTIIMICKA ¥ (PPEHCKH €3HIIH.
Pemenusita 3a o0siBsBaHE Ha KOHKypca ca B3€TH OT KaTelpa ,,Marepuargo3HaHue U
texHosorus Ha marepuanute, ®C na MTD n Axanemuunus cpBeT Ha TY-Codus.
O06sBsiBaHETO Ha KOHKYpca e my0iaukyBaHo B /IB u Ha caiita Ha TY.
3a yuyacTMe B KOHKypca ca TnpeacrtaBeHH 42 HayyHH TpyJda Ha KaHAWATA,
Ha/IBUIIABAIY CbOTBETHUTE MUHUMAJIHHU N3UCKBAHUS, KOUTO BKIIFOYBAT:
- 13 HayyHu nyOnukanuu, NyoJIMKyBaHU B peepupaHy U UHJEKCHPaHU B CBETOBHOU3BECTHH
0a3u JaHHM C Hay4yHa MHQOpMAIMs, KOUTO ca BKJIIOYEHHM KaTO paBHOCTOWHU Ha
MoOHorpaduyeH Tpy[ 1o nokasaren B 4;
- 8 HayyHM nyOJMKaluu, MyOJIMKyBaHU B peepupaHu U UHIEKCUPAHU B CBETOBHOM3BECTHU
0a3u 1aHHU ¢ Hay4YHa MH(pOpMalrs, KaTo U3bjHeHUe Ha rpyna [' nmo nokazaten I 7;
- 21 HayyHM MyOJUKAIlMK, KOUTO ca B HepedeprupaHu CIUCAHUS C HAYYHO peLeH3UupaHe, KaTo
u3rbJIHeHue Ha rpyna I mo mokaszaten I 8.
JIOIBITHUTENTHO € IPEICTABEH U €JUH MOJIE3EH MOJEIL.
Hayunurte TpynoBe Ha kaHAMJaTa 3a y4yacTHE B KOHKypca ca CHCTEMaTHU3UpaHU B
CIIEZIHUTE 00JIaCTH:
o Cp3naBaHe Ha TBBPJOCIUIABHU HM3HOCOYCTOMYMBM IOKPUTHSI BBpPXY HEMETalIHA
ysikyaBaia (asza, aTlyMUHUEBU U TUTAHOBU CIUIaBU
- OTnaraHe Ha HMKeNl CIJIaBHM TIOKPUTUS BbpPXY HEMeTajHa YyskdaBaiia ¢asa,
QITYMUHHUEBU U TUTAHOBH CILJIaBU
- U3cneaBane Ha TBBPIOCIUIABHU TOKPUTHS BEPXY METaJIHa MaTpHIa
. KoMIno3uTHM 1ucnepcHoO ysSKUEHN MaTepualld ¢ METAJIHA U HEMETaJIHa MaTpuia
@U3NYHO U CUMYJIALIMOHHO MOJEIMPAHE HA MPOLIECH OT TEXHOJIOTUS HAa MaTEpHAIIUTE
Kangunatet e mpencraBun 42 HaydHu Tpyaa, [Ipuemar ce 3a omeHka 42 HayYHH
TpyZAa, KOUTO ca U3BBH AMcCepTalusiTa.. Pa3npeneneHneTo Ha HAy4YHUTE TPYLOBE € CIEAHOTO!
e Hayuynu nyOnukanuum B H34aHUs, KOUTO ca pedepupaHn M HMHICKCUPAaHU B
CBETOBHOM3BECTHH 0a3W JaHHHM ¢ HaydHa nHopmanus — 21 Op.
e Hayunu nyOnukanuu B HepedepupaHu CIUCAHUSI C HAYYHO pPEeleH3UpaHe WK B
pelaKTUpaHu KOJEKTHUBHU Tpyose — 21 Op.



e U npyru.

MuHUMaTHUTE HAIMOHATHU W3UCKBAHUS Ca MPEU3IIBJIHCHN Hal 2 mbTH. KaHauaarsT
€ TMpeacTaBWJ JOKYMEHTH, uMan ob6mo 887,95, a MuHMManTHWTE W3UCKBaHHS 3a
aKaZeMHYHaTa MIBKHOCT noueHT ca 430 Touku.

B tabnunara e qageHo ChOTBETCTBHETO ¢ MHUHHUMAIHHWTE W3WCKBAHUS IO KOHKypca
(cerimacuo Ipunoxenne 1 Ha [IpaBuiHHKa 32 yCIOBUSATA U pela 3a 3a€MaHe Ha aKaJeMUYHU
1uTb)kHOCTH B TY — Codust)

I'p. nokaszarenn MuHuMasieH Opoii TOUKHU bpoii Touku na
KaHAUAAaTa
A 50 50
B - -
B 100 172,84
r 200 327,11
Jil| 50 168
K 30 170
Oomo 430 887,95

OOmara oneHKa 3a TPEACTABEHHTE MaTepHald 10 KOHKypca € IOJIOKUTeNHa-
[IpencraBenu ca HaydyHH TPYIOBE, 00OTaTsBAaIM TCOPUATA U MPAKTHKATA HA HMHXCHEPHHUTE
HayKH B 00JIacTTa Ha KOHKypca.

2. OneHKa HA MeJAroruvecKaTa NoAroToBKA U JeHHOCT HA KAHIU/IATA
OneHkKara Ha IeJarorudeckara IIOJIOTOBKA M JICMHOCT Ha KaHIWaaTa ChIIO €
nonioxkutenHa. . ac. n-p Paitna JlumutpoBa e yTBbpAeH npenojaBaten. M3Hacs IeKuuu u
MPOBEXKAa JTAOOPATOPHHU YIPAXKHEHHS [0 JUCIUILIMHN, WMAllM IPSKO OTHOIICHHUE KBbM
KOHKYpPCHATa CHelHaTHOCT.

3. OCHOBHM HAYYHU U HAYYHONPHJIOKHH MPUHOCH

Mma monmyuyeHu penuua HaydyHU pe3ynTaTd, MOdydeHH B 13 HayyHu nmyOiauKanuu B
W3JIaHKs, KOUTO ca pedeprupaHd M WHICKCHPAHH B CBETOBHOM3BECTHH 0a3W JaHHH C HaydHA
uHpopManus.

[ToTBBpIKAaBaM TOTYICHUTE IPUHOCH, KATO PA3JIMKATa € B PEIAKIUATA UM.

Hay4yHo npuioXHHUTE NPUHOCH C€ OTHACAT KbM CleIHHUTE Ipynu: Jloka3aH € ¢ HOBU
CpelncTBa ChINECTBYBAIl HaydeH mpobnem; Cb3gaBaHe Ha METOAHU, KOHCTPYKIIHUH,
TexHosioruy; [lonyyaBane Ha HOTBBPAUTETHU (HAKTH.

Hay4Ho-npH/I0KHH IPUHOCH

J Y CBBBPIICHCTBAH € Ch3aICHHsI pa3TBOP HAa OCHOBATa Ha JIBE HUKEJIOBU COJU (eIHaTa
or kouto HukenoB xjopun (NiCl2)) ¢ men ynTpa3BykoBO XHMMHYHO CIUIaBSBaHE MPH
0€3TOKOBO (XMMHUYHO) HaHACsHEe Ha MarHUTHH MeTtanociuiaBHu okputus (Ni-Cu-P u Ni-Sn-
P) Bbpxy HemeTaneH aucnepceH cyocTpaT OT KepaMUYHHU IPaxoBe U BBITIEPO/IHU BJIaKHA Ype3
n00aBsiHEe Ha ApYrH MeTaiaHu conmu — meaeH cyiadar (CuSOs) u/mmu kamaen cyndar (SnSOs),
XapaKkTepu3upal] ce, ¢ HM3MO0J3BaHE CaMO Ha YATPa3BYKOBO TPETHUpPaHE 3a CTapTHpaHe WU
3aBBPIIBAHE HA peakiusaTa 6e3 fombaHuTeHo Harpsisane [B 4.1, B4.2, B4.3,B4.4,B4.5, B
4.6,B4.7,T 8.16].

J [TorBBpAEHO €, Ye METAJIM3UPAaHETO Ha JHUCIEPCHUS CyOCTpaT I03BOJISBA
epeKTUBHOTO My H3MOJN3BaHe 3a ysk4yaBama (a3a B KOMIIO3UTHH MaTepHald ¢
METajHa/TIoIMMEpHa MaTpUlla U TpU Ch3JaBaHe Ha M3HOCOycToMuMBM mokputus [B 4.1, B
4.2, B 4.3], karo ca mokKa3aHU BB3MOXHOCTHUTE Ha CB3JaJCHHUSI Pa3TBOP 3a XUMHUYHO
CIIaBsIBaHE BBPXY METalleH cyOcTpar oT anymuHueBH cruiasu [B 4.5, I' 8.16].

. Cp3maneH e HOB Pa3TBOpP 3a OE3TOKOBO (XMMHUYHO) HaHACsSHE Ha HUKEI-KOOamnT-
dochopua crmaB (Ni-Co-P), upe3 pasrBop ot Hukenos xjopua (NiCl2) u kobanaroB cysdar
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(CoS0s), BBpxy MeTasieH CyOCTpaT OT TUTaH M TUTaHOBa cruiaB TIAI6V4 npu u3mon3Bane Ha
peIBapUTENIHO TanBaHWYHO aktuBupane [[" 7.7, I' 8.21] u e mnpeanoxeH HOB pPa3TBOp Ha
ocuosara Ha Wo00d’s nickel strike mpu paznuuHu CbOTHOLICHHUS HUKE — KOOAIT, U3MOJI3BaH
3a TaJIBAHMYHO aKTHBUpPaHe Ha TUTaHoBH ciuiasu [I° 7.7, " 8.21].
J [IpenyioskeHa € KOHIEMIUS 3a MOBBPXHOCTHO MPETOINSBALIO JITUPAHE HAa METalleH
cyOCTpaT 4pe3 JOKaJIHO BHUCOKO TemmeparypHo Bw3aciictBue (BUI/MUIT naBapsiBane,
MOCJIONHO J1a3epHO PA3TOISIBAHE U EJIEKTPOMCKPOBO HAIUIACTSBAaHE) BBPXY IMPEABAPUTEIHO
HAaHECeH MEXIWHEH CJIOH, ChIbpIKAIll KepaMHYHa W/WIM HeMeTanHa yskuyaBamia (asa [B 4.1,
B43,B4.4,B4.11,1'7.7,T 89, T 8.14, I" 8.15], kato paspaborenust ¢uroc (MgClz, NaCl,
KCI u NaszAlFg), obpasysami npu HarpsiBaHe HHCKOTOIIMMAa CBTEKTHKA, € H3IOJI3BaH 3a
nonoOpsiBAHE Ha OMOKpPSHETO Ha YysK4YaBamia (asa OT aJlyMHHHEBaTa CTONMIIKA MpU
naBapsiBane [B 4.1, B4.2, B 4.3, T 8.12].
J UzcnenBanu ca BB3MOXKHOCTUTE 33 €JIEKTPOUCKPOBO  HAIUIACTSBAaHE BBPXY
MIpPeIBAPUTEIIHO TOBBPXHOCTHO 00paboTeH CyOCTpaT OT TEXHUYECKH TUTAH U TUTAHOBA CIIJIaB
TiAI6V4 [B 4.11].
° VYcranoBeHo e, 4e ortpunarenHara nosspHoct npu EWMH e no-moaxoasma 3a
Moau(puUIMpaHe HA TUTaH M TUTAHOBH CIUIaBH, Thil KaTO Ce€ Ch3[aBaT MOKPUTHS, KOUTO CE
XapakTepu3upar ¢ 1mogo0peHa XOMOTeHHOCT B Tonorpadus Ha MOBBPXHOCTTa UM, KAKTO M 4e
OTpHIIaTeNIHATA MOJIAPHOCT BOJYU 0 HAMAallIBaHE Ha epO3HiHUs €deKT MpU eNeKTPO UCKPOBO
HariacTsBaHe Ha TUTAaHOB cyOcTpar [B 4.10, B 4.11].

IpusiokaM NpuHOCH
. [Mpennoxena e KoHuemnius 3a npeaBapuresnHo Hukenupane (Ni-P) wiu Huken-
nomenHsiBane (Ni-Cu-P) Ha BCHYKM KOMIIOHEHTH MPHU CUHTEPOBAHE HA UCIICPCHO YSIKYCHU
KOMITO3MTHU MaTepHain ¢ arymuHueBa marpuia [B 4.5, B 4.7, ' 8.16].
. Jloka3aHu ca Bb3MOXKHOCTUTE 32 €JIEKTPOMCKPOBO HAIlJIAcTSIBaHE Ha TBBHPJOCIIABHU
MOKPUTHS BBPXY THTaH W THTaHoBa ciwiaB TIAIGV4 ¢ kiacuueckd TBBPIOCILUIABHH,
MHOTOKOMIIOHEHTHU KOMIIO3MIIMOHHH WM HAHOCTPYKTYPHpPAHU EIeKTPOJHU MaTepuaiu 3a
EVH npu ontumusupanu pexxuMu Ha Hartactssane [B 4.8, B 4.9, B4.10, B4.11, B 4.12,
B4.13,T 7.8].
J Pa3pabotenu ca u ca u3ciaeBaHN HOBU ChbCTABU 32 MHOTOKOMIIOHEHTHHU €JIEKTPOJIH 32
EVH (NWW10T10B10 1 KWT10B10), kakTO 1 HOB ChCTaB 32 HAHOCTPYKTYPUPAH €IECKTPO.T
3a EMH (TiB2-TiAl)™",
o Ouenenn ca Hanomokputust ot TIN, CrN u WN, HamnacTeHu 4pe3 moCTOSHHOTOKOBO
MarHeTPOHHO pa3MpallaBaHe BHPXY PEXKENIH IUIACTHHU OT WHCTPYMEHTATHH OBbP30peKeIIn
cromanu (W320, P18) u tBppaa cimaB (KM1), ¢ 1ien moBuimaBane Ha M3HOCOYCTOMYHUBOCTTA
um [I" 8.13].
. N3cnensano e ommaranero Ha cioeBe oT xuapokcuamatut (HAp) BBpxy 3D-
npuHTHPaHu 00pasim ot TI6AI4V 3a MOTEeHIMATHO MPUIOKEHHE KaTO UMILIAHT. Y CTAHOBEHO
e, ue Mopdoorusara Ha kpuctanute oT HAp 3aBHcAT OT MeTO/Ia HA OTJIaTraHETO MM, HO HE H
OT Ha4YMHA Ha MpeaBapuTeIHa 00paboTka Ha moBbpxHOCTTA. [[" 7.4].
J W3cnenBano € BAMSHHETO W3MOJA3BAaHETO Ha OHO-KepaMUYHH MaTepuaid 3a
MOTEHIIUATHO TPUJIOKEHNE TPH U3pabOTBAHETO HA MUMIUIAHTH / €HAONMPOTE3UW Ha 0a3aTa Ha
TiO2 ¢ wmanku kommuectBa Nb2Os, ¢ men yBeiauuaBaHe Ha H3HOCOYCTOWYHBOCTTA U
JIBJITOTPAMHOCTTA Ha u3noa3Banero um [I" 8.4, I" 8.5].
J W3cnenBano € W3MEHEHHETO Ha CTPYKTypara W MHUKPOTBBPAOCTTa MPH TEPMO-
MEXaHUYHO 00paboTBaHe uype3 (U3NYHO MOJAETUPAHE Ha paBHOKAaHAJIHA EKCTPY3Us U
PEKpUCTATN3aIUs Ha OJIOBHU CIUIABH M TeXHUYECKHU uucT anymunumii [ 8.7, T 8.10].
J W3cneaBanu ca mpolecuTe Ha IJIa3MEHO-IBIOBO HaBapsiBaHE HAa M3HOCOYCTONYMBH
cnoeBe [["7.2, I'8.6, I'8.7, I'8.8, I'8.9], xaro e aHaMM3UpPaHO PA3MPEACICHUETO Ha



HamperHaro-1e(opMaioOHHOTO CbCTOSIHME IpH HaBapsBaHe U 3aBapsBaHe upe3 3D
cuMynanus ¢ nporpamer npoxykr SysWeld [T 7.1, T" 8.11].
. Paspaborenn ca opuruHanau 3D  BupryanmHum pemieHus U € peaqu3HpaHo
CHUMYJIAIIMOHHO MOJICIMpaHe Ha WHTEH3MBHA IUIACTHYHA JedopMmanus Ha paBHOKaHAIHA
eKCTpY3HUsl C IMOJBMXKEH II0OAHCOH MaTpulla, EKCTPyIUpaHe C LHUKIMYHO YCYKBaHE MU
HENpeKbCcHaTa paBHOKaHanHa ekcTpysusi (Conform mporec), ¢ momormra Ha NpOrpameH
mpoaykt Quantor Form [I" 8.17, " 8.18, I' 8.20].
o Upes aHanm3upaHe Ha pe3yiaTaTuTe OT CUMYJIAllMOHHO MOJEINpPAHe € IOTBBPICHO Ye:
M3II0JI3BaHATa aHAIMTHYHA 3aBHCHMOCT 3a OIpeeNsiHe Ha eQeKTHBHHUTE nedopManuud Ipu
€IHOBIJIOBA PAaBHOKAHAIHA E€KCTPY3Hs 3a PAa3jIMUHUTE BIIM Ha IIPecHYaHe Ha KaHAIUTE He
OTYHTa KOHTAKTHOTO TpUEHE M HepaBHOMepHocTTa Ha Aedopmanuute [I" 8.17, I' 8.18]; mpu
eKCTpyUpaHe C YCyKBaHe, yBEJIMYaBaHETO Ha OOOPOTHTE Ha BbPTEHE BOAM J10 HaMallsiBaHE
Ha CHJIaTa 3a eKCTPyIUpaHe U 10 MHTeH3upuuupane Ha nedopmanuute [ 8.20].
J [TyGimkyBaHWTEe Hay4YHU TPYJOBE MMAT PEOUIla METOAMYHHU NPHHOCH, KOMUTO MOTAT
YCIIEIIHO J1a C€ U3I0JI3BaT B YU€OHMsI TPOLIEC HA KOHKYPCHATA CHEeIIMATIHOCT.

[Tpunocure ca nmuuHO neno Ha Kanaunaata. Mima 49 nutupanus Ha HAYYHUTE TPYIOBE
Ha KaHauAaTa MpPEICTaBUTENIHUM M3JaHMs, KaTo KaHAuAaTbT uMma 520 TOYKM IO TO3U
nokasarei. FiMa MHOKeCTBO BHEJIpSIBAaHUS B MH)KEHEpHATa [IPaKTUKa U B y4EOHHUS MPOLIEC.

4. 3HAYMMOCT HA MPUHOCHTE 32 HAYKATA U MPAKTHKATA

3HaYMMH ca TMPUHOCHUTE B HAYYHHUTE TPYAOBE HA KaHauaara. Te ca JUYHO JEI0 Ha
kanauaarta. CrmaseHd ca W 3HAYUTENIHO HAAXBBPIAT KOJHMUYCCTBEHHTE IIOKA3aTedH Ha
KPUTEPUHTE 3a 3a€MaHEe Ha aKaJeMHUYHATa JIBKHOCT JOICHT (MPeBHUILICHHE HAT 2 IHTH).

ViMa MHOXXECTBO IUTHPAHHUSA Y HAC U B 4y)KOMHA (B HAyYHH W3daHuUs, peepupaHu U
WH/ICKCHPAHU B CBETOBHOM3BECTHH 0a3M aHHM C HaydHa WH(OpMAUs UiK B MOHOTpaduu u
KOJICKTMBHU TOMOBe — 15 Op.; IluTupanus WM pereH3ud B HepedephpaHd CIUCAHUS C
Hay4YHO perieH3upane — 14 6p. u ap.).

dakynTeTeH KOOPAMHATOP € M0 MEXKyHapoaHaTa nporpama Epa3bm.

KanaumaTsT € mpu3HAT Cpejl HaydHUTE CPEH Y HaC.

5. KpuTuuHu 6ejiesKKHM M IPenopbKu
HpI/IHIII/IHHI/I 3a0€JIEKKH KbM KaHauaaTra HiIMaM. Bcnukn JOKYMCHTH Ca IPCHU3HO
pa3paboreHu W mpexacraBeHH. Mmam Hskonm (opManHu 3a0enexKd, KOUTO HE HamalsiBaT
JOCTOMHCTBATA HA NPEJCTAaBEHUTE HAYYHH TPYIOBE.
e He Bcuuku npuHocu ca 0OpPMEHM CIOpe]l M3UCKBAaHUATA, KaTO €IUH IMPHUHOC ce
¢dbopmynMpa B €JHO CIIOKHO U3PEUCHHE.
e He BBB BcHuKu MyOJUKAIIMKM HAaKpasi ce 1aBaT IPUHOCUTE.

3AKJIIOYEHUE

Oowama mu OUeHKa 3a npeocmaseHume HAYUHU MPY0oee € HANBIHO
nonoxcumenna. Uma nonyuenu 00cmamvuHo 3HAYUMU HAYYHO RPUTONHCHU U RPUTLOHCHU
npunocu. Bv3 ocnoea na 3anoznasanemo c npeocmasenume HAy4YHU mpyooee, MAXHaAMA
3HAUUMOCH, CBOBPHCAUWUME Cce 6 MAX HAYYHO HPUIONCHU U HPUTIONCHU RPUHOCU,
HAMUPAM 3a OCHOBAMENHO 0Q NPEONOHCA. HA YEAICACMOMO HAYUHO HCYPU 2]1. AC. O-DP UHIIC.
Paiitna boanosea /lumumposa o0a 3aeme akademuunama OavIHCHOCM ,,00UeHmM” @
npogecuonannomo Hanpaenenue 5.1 Mawunno  UHIICEHEPCMBO, CREUUAIHOCH
sMamepuanosnanue u mexHono02us Ha MAWUHOCMPOUmMeENHUMe Mamepuaiu “,

Codus, 23.06.2022 r. Peuen3zenr:
(mpod. a-p unzk. {umuo Yakbpcekn)



STATUS
in a competition for the academic position of **Associate Professor’ in the professional
field 5.1 Mechanical Engineering, specialty "*Materials Science and Technology of
Machine-Building Materials', announced in the State Gazette, issue 24 / 25.03.2022 with
candidate Chief Assistant Dr. Eng. Raina Boyanova Dimitrova
Prepared the opinion: Prof. Dr. Eng. Dimcho Stoilkov Chakarski

1. General characteristics of the research and applied research activities of the
candidate

Chief Assistant Dr. Raina Dimitrova was born on December 9, 1972. In 1996 he
graduated as - Master of Engineering, majoring in "Metal Technology and Metalworking
Technology" at the Technical University - Sofia. In 2017 he obtained the educational and
scientific degree of Doctor at the Technical University - Sofia. The topic of the dissertation is
"Study of the possibility of creating a dispersion-reinforced material with an aluminum matrix
for welding"” in the scientific specialty "Materials Science and Technology of Machine-
Building Materials™ at the Technical University - Sofia.

The candidate has the following work experience:

» from 2008 to 2010 - Assistant, Technical University - Sofia;

« from 2010 - until now - Chief Assistant, Technical University - Sofia;

Language skills - English and French.

The decisions for announcing the competition were taken by the Department of
Materials Science and Technology of Materials, the Faculty of MTF and the Academic
Council of the Technical University of Sofia.

The announcement of the competition is published in the State Gazette and on the
website of the Technical University.

To participate in the competition are presented 42 scientific papers of the candidate,
exceeding the relevant minimum requirements, which include:

- 13 scientific publications, published in referenced and indexed in world-famous databases
with scientific information, which are included as equivalent to a monographic work on
indicator B 4;

- 8 scientific publications, published in referenced and indexed in world-famous databases
with scientific information, as a performance of group D on indicator D 7;

- 21 scientific publications, which are in unreferred journals with scientific review, as a
performance of group D on indicator D 8.

Additionally, a useful model is presented.

The scientific works of the candidate for participation in the competition are
systematized in the following areas:

* Creation of carbide wear-resistant coatings on non-metallic reinforcing phase,
aluminum and titanium alloys

- Deposition of nickel alloy coatings on non-metallic reinforcing phase, aluminum and
titanium alloys

- Investigation of carbide coatings on metal matrix

» Composite dispersion-reinforced materials with metal and non-metal matrix

* Physical and simulation modeling of materials technology processes

The candidate has submitted 42 scientific papers. 42 scientific papers that are outside
the dissertation are accepted for evaluation. The distribution of the scientific papers is as
follows:

* Scientific publications in publications that are referenced and indexed in world-
famous databases with scientific information - 21 pcs.



 Scientific publications in unreferred journals with scientific review or in edited
collective works - 21 pcs.

. And other.

The minimum national requirements have been exceeded more than twice. The
candidate has submitted documents with a total of 887.95, and the minimum requirements for
the academic position of associate professor are 430 points.

The table shows the compliance with the minimum requirements of the competition
(according to Appendix 1 of the Regulations on the terms and conditions for holding
academic positions at the Technical University - Sofia).

- Minimum number of Number of points of the
Gr. indicators . -
points applicant
A 50 50
b - -
B 100 172,84
r 200 327,11
I 50 168
K 30 170
Total 430 887,95

The overall assessment of the materials presented in the competition is positive -
Scientific papers are presented, enriching the theory and practice of engineering in the field of
competition.

2. Assessment of the pedagogical preparation and activity of the candidate
The assessment of the pedagogical preparation and activity of the candidate is also
positive. Chief Assistant Dr. Raina Dimitrova is an established lecturer. She gives lectures
and conducts laboratory exercises in disciplines directly related to the competitive specialty.

3. Main scientific and applied contributions

There are a number of scientific results obtained in 13 scientific publications in
journals, which are referenced and indexed in world-famous databases of scientific
information.

I acknowledge the contributions received, the difference being in their redaction.

Scientifically applied contributions refer to the following categories: An existing
scientific problem has been proven by new means; Creation of methods, constructions,
technologies; Obtaining confirmatory facts.

Scientifically applied contributions

* The solution based on two nickel salts (one of which is nickel chloride (NiCl2)) has
been improved for the purpose of ultrasonic chemical alloying in non-current (chemical)
application of magnetic metal alloy coatings (Ni-Cu-P and Ni-Sn-P) on non-metallic
dispersed substrate of ceramic powders and carbon fibers by adding other metal salts - copper
sulphate (CuSQO4) and / or tin sulphate (SnSOs), characterized by using only ultrasonic
treatment to start and end the reaction without additional heating [B 4.1, B4.2,B4.3,B4.4,B
45,B4.6,B4.7,D 8.16].

* It is confirmed that the metallization of the dispersed substrate allows its effective
use as a reinforcing phase in composite materials with metal / polymer matrix and in the
creation of wear-resistant coatings [B 4.1, B 4.2, B 4.3], showing the possibilities of the
chemical solution. alloying on a metal substrate of aluminum alloys [B 4.5, D 8.16].



* A new solution for current-free (chemical) application of nickel-cobalt-phosphorus
alloy (Ni-Co-P), through a solution of nickel chloride (NiCl2) and cobalt sulfate (CoSO4), on
a metallic substrate of titanium and titanium alloy TiAI6V4 using pre-galvanic activation [D
7.7, D 8.21] and a new solution based on Wood's nickel strike at different nickel-cobalt ratios
used for galvanic activation of titanium alloys [D 7.7, D 8.21] was proposed.

* A concept for surface fusion alloying of metal substrate by local high temperature
action (TIG/MIG surfacing, layer-by-layer laser melting and electrospark layering) on a pre-
applied intermediate layer containing ceramic and / or non-metallic reinforcing phase is
proposed [B 4.1, B B 44, B 4.11, D 7.7, D 8.9, D 8.14, D 8.15], and the developed flux
(MgCl, NaCl, KCI and NasAlFs), which forms a low-melting eutectic when heated, is used to
improve the wetting of the reinforcing phase of alumina. when surfacing [B 4.1, B 4.2, B 4.3,
D 8.12].

» The possibilities for electrospark layering on a pre-treated surface of technical
titanium and titanium alloy TiAI6V4 [B 4.11] were studied.

* Negative polarity in ESD has been found to be more suitable for modifying titanium
and titanium alloys, as coatings are created that are characterized by improved surface
homogeneity and topography, and negative polarity reduces the erosion effect. in electrospark
layering of titanium substrate [B 4.10, B 4.11].

Applied contributions

» A concept for pre-nickel plating (Ni-P) or nickel-copper plating (Ni-Cu-P) of all
components in sintering of dispersion-reinforced composite materials with aluminum matrix
[B 4.5, B4.7,D 8.16] is proposed.

The possibilities for electrospark layering of carbide coatings on titanium and titanium
alloy TiAl6V4 with classical carbide, multicomponent composite and nanostructured
electrode materials for EIN in optimized layering modes are proven [B 4.8, B 4.9, B 4.10, B
4.11,4.13,D 7.8].

* New compositions for multicomponent electrodes for EIN (NWW10T10B10 and
KWT10B10) as well as a new composition for nanostructured electrode for ESD (TiB2-TiAl)
nano have been developed and studied.

* Nanocoatings of TiN, CrN and WN, layered by DC magnetron sputtering on cutting
plates of high-speed tool steels (W320, P18) and hard alloy (KM1), were evaluated in order to
increase their wear resistance [D 8.13].

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

* 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 Nb20O5 was
studied, in order to increase the durability and longevity of their use [D 8.4, D 8.5].

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

* The processes of plasma-arc surfacing of wear-resistant layers [D 7.2, D 8.6, D 8.7,
D 8.8, D 8.9] have been studied, and the distribution of the stress-strain state during welding
and welding is analyzed by 3D simulation with software product SysWeld [ D 7.1, D 8.11].

* Original 3D virtual solutions have been developed and simulation modeling of
intensive plastic deformation of flat-channel extrusion with mobile punch die, cyclic torsion
extrusion and continuous flat-channel extrusion (Conform process) has been realized with the
help of Quantor Form software product [D 8.17, , D 8.20].

* By analyzing the results of simulation modeling it was confirmed that: the analytical
dependence used to determine the effective deformations in single-angle equal-channel
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extrusion for different angles of intersection of the channels does not take into account contact
friction and uneven deformations [D 8.17, D 8.18]; in twisted extrusion, increasing the
rotational speed leads to a decrease in the extrusion force and to an intensification of the
accumulated deformations [D 8.20].

Published scientific papers have a number of methodological contributions that can be
successfully used in the educational process of the competitive specialty.

The contributions are the personal work of the candidate. There are 49 citations of the
scientific works of the candidate's representative publications, and the candidate has 520
points on this indicator. There are many implementations in engineering practice and in the
learning process.

4. Significance of contributions to science and practice

The contributions to the scientific works of the candidate are significant. They are the
personal work of the candidate. The quantitative indicators of the criteria for holding the
academic position of associate professor (exceeded more than 2 times) have been met and
significantly exceeded.

There are many citations at home and abroad. (in scientific journals, referenced and
indexed in world-famous databases with scientific information or in monographs and
collective volumes - 15 pcs.; Citations or reviews in non-refereed journals with scientific
review - 14 pcs., etc.).

He is a faculty coordinator for the international Erasmus program.

The candidate is recognized among the scientific circles in our country.

5. Critical remarks and recommendations
| have no principled remarks to the candidate. All documents are precisely developed
and presented. | have some formal remarks that do not diminish the merits of the presented
scientific papers.
* Not all contributions are formed according to the requirements, as one contribution is
formulated in one complex sentence.
* Not all publications end up contributing.

CONCLUSION

My overall assessment of the presented scientific papers is completely positive.
Sufficiently significant scientific and applied contributions have been received. On the
basis of the acquaintance with the presented scientific works, their significance, the
scientifically applied and applied contributions contained in them, | find it reasonable to
propose to the esteemed scientific jury Ch. Assistant Dr. Eng. Raina Boyanova Dimitrova to
take the academic position of 'Associate Professor™ in the professional field 5.1
Mechanical Engineering, specialty ""Materials Science and Technology of Machine-
Building Materials™.

Sofia, June 23, 2022 Reviewer:
(Prof. Dr. Eng. Dimcho Chakarski)



