CTAHOBUWIIE

10 KOHKYPC 32 3aeMaHe Ha aKaJIeMUYHa JUIBKHOCT ,,AOUEeHT’ 1o NpodecHoHaNHo HanpasieHue 5.1
MalIMHHO MHKEHepCTBO, HayyHa clenuajHocT ,MaTepuano3HaHHe W TEeXHOJIOTHsl Ha
MAIIHHOCTPOUTETHUTE MaTepuam‘, 00siBeH B /IB Op. 24/25.03.2022 r. ot TY-Codusi ¢ equHCTBEH
kanauaat Paiina bosinoBa JlumuTpoBa, 1-p, 1i1. acucteHT B kateapa MTM, MT®

Ynen Ha HayuHo xxkypu: Ilpod. ntH unxk. Benunecaas LiBeranos TomkoB

1. O0ma xapaKkTepUCTHKA HA HAYYHO-U3CJIeI0BATEJICKATA U HAYYHO-TIPUJIOKHATA IeiiHOCT HA
KaH/IM/1aTa

EnuHCTBEeHMAT KaHIUAAT 10 KOHKypca — 1. ac. A-p P. JlumurpoBa e npenogasaren B kareapa
,2Marepuanoznanue u texHonorus Ha marepuanute”, MT® xpm TY-Codus or 2008 roguna.
IIpencraBenuTe B HEHHUTE MaTepUaIN ICHHOCTH IONAAAT U3LSIIO B 001acTTa HA OOSIBEHUSI KOHKYPC.

B xonkypca 3a A/l ,,ioniedt* ri. ac. P. JlumMutpoBa ydactBa ¢ 42 HayuyHU TpyAa, paslpeieiaeHu
KaKTO CJe[Ba: - KaTo paBHOCTOMHHM Ha MOHOrpaduueH Tpyx Mo nokasaren B 4 ca npeacraBenu 13
HAyYHH TYOJUKAIMK B U3/IaHUs, KOUTO ca pedeprpaHy U WHACKCUPAHU B CBETOBHOM3BECTHH 0asu
JAaHHU ¢ Hay4YHa nH(popMalus; - KaTo U3IbJIHeHue Ha rpyna I mo nmokasaren I” 7 ca npeacraBeHu 8
HAYYHHU ITyOJUKAINH, TyOJIHMKYBaHU B peepUpaHy U HHACKCUPAHH B CBETOBHOM3BECTHH 0a31 TaHHU
¢ HayuHa MH(}opMaIus; KaTo U3nbiIHeHue Ha rpyna I' o noka3zarein I' 8 ca npeacraBenu 21 HayuHu
nyOJIMKaluu, KOUTO ca B HepedepupaHH CIHCAaHHWS C HAaydHO perieHsupane. llpeacraBeHu ca
JI0Ka3aTelcTBa 3a LUTUpaHUsa OT rpyma Jl, pasnpeieneHM KakTo cieaBa: - 15 mutupanus mno
nokasaren [[ 12 u 9 6post mo nmokazaren I' 14. JIONBIIHUTEIIHO € MPEACTABCH U €IMH MOJIE3CH MOJICTL.

HayuHo-u3cnenoBaTenckaTa 1 Hay4YHO-IPUJIOKHATA ISHHOCT Ha KaHIU1aTa € CUCTeMaTU3upaHa
B CIIEHUTE HAYYHU OOJIACTH:

- Cp3/1aBaHe Ha TBBPAOCILIAaBHU W3HOCOYCTOWYMBH MOKPUTHUS BbPXY HEMeETalHa ysKdaBaiia ¢asa,
QTyMUHUEBU U TUTAHOBH CIUIABH, pa3lpe/esieHa B JiBe HanpaBieHus: - OTiarane Ha HUKEJ CIUTABHU
MOKPUTHS BbPXY HEMeTallHa ysK4daBaila (a3a, alyMMHHEBU U TUTAHOBU CIUIaBHM, HAHACSHU 4pe3
6e3TokoBO (xuMuuHO) crutaBsiBane [B4.1,B4.2,B4.3,B4.4,B4.5,B4.6,B4.7,1' 74,1 7.6, 7.7,
I' 8.16, " 8.21]; u - W3cnenBane Ha TBHPAOCIUIABHH MTOKPUTHS BbPXY METaHA MaTpPHUIlA, HAHECEHH
4pe3 HaBapsiBaHE, MOBBPXHOCTHO MPETOISBAIIO JETHPAaHe U eICKTPOUCKPOBO HaracTsBane [B 4.1,
B42,B43,B44,B48,B49, B4.10,B4.11,B4.12,B4.13, 7.1, 178, 1'8.2, I' 83, I" 8.6,
88,1'89,I'8.14,T 8.15];

- KoMno3utHu qucnepcHo ysKYeHH MaTepuaid ¢ METalHa M HEMeTaJHa MaTpulla, OJy4YeHH Ype3
cuHTepoBaHe u yieene [B 4.5, 1'8.4,1'8.5,1'8.12, " 8.16, T" 8.19];

- OU3UYHO U CHUMYJAMOHHO MOJETUpaHEe Ha IMPOLECH OT TEXHOJOIMs Ha MaTepualluTe, 4pes
usnoi3Bane Ha puznano monenupane u CAD/CAE nporpamuu npoaykru [ 7.1, T 7.5, T 8.7,T 8.10,
'8.11,18.17,T 8.18, I 8.20].

Hayunure TpynoBe morat na ce 0000msT, karo: - Hayunn nyGnukanuu B U3AaHUs, KOUTO ca
pedepupaHd M HMHICKCHpaHHM B CBETOBHOM3BECTHM O0a3u JaHHM C HayyHa HHpopMamus —
npeacTaBeHu ca oo1mo 21 6pos, oT kouto 8 ca ¢ ummakt daxrop (IF Ha Web of Science) nnu ¢ ummakr
panr (SJR Ha Scopus); - Hayunu nyOnukanuu B HepeepupaHu CIIUCAHUS C HAYYHO pelieH3HpaHe
WIH B peJaKTHPaHHU KOJIEKTUBHU TPYIOBE — MPEACTaBeHHU ca 00mio 21 Opost.

B cmpaBkara 3a nuTHpaHusTa Ha TPYJOBETE HAa KaHJWAATa ca MpeJcTaBeHu: 15 murupanus B
n3nanus, pedepupanu B Scopus u 9 uTHpaHus B HepedeprupaHu CIIHCAHUS C HAYYHO peIleH3MpaHe.
VYcTaHOBEHO €, Ue KbM MOMEHTA Ha M3TOTBSHE Ha CTAHOBUILETO (CIIpaBKa B SCOpUS) KaHIUAATHT UMa
h-index 4. TIpencTaBena e JOMBIHATENIHA CIIPaBKa, OT KOSTO Ce BHK/A, Y€ KaHIUIAThT € yU4acTBal B
5 HaIMOHAJIHU HayYyHH / 00pa30BaTEIHU MPOEKTA.



2. OueHka Ha NMeJaroruvyeckara JeiHOCT Ha KaHIuJaaTa

Kanauaarst e Bogui ynpaxkHeHUs U JIEKUUU 110 AucuuruimanTe Marepuano3nanue (EO u @A)
n Marepuano3Hanne U TexHojorus Ha marepuanute (CP). OT cpaBkaTta 3a ayJuTOpHATa 3a€TOCT
ce BWXKAa, 4e . ac. P. lumutpoBa € Boamia JIGKIIMM TO 2 OCHOBHU Kypca, CBBP3aHU C
npodecroHaHOTO HallpaBJIeHHE, B KOETO € 00siBeH KoHKYypca. [IpoBexaanuTe OT KaHAugaTa JIEKIUH
3a MOCJAEAHUTE TPU TOJIMHU ca ¢ 001 XopapuyM OoT 170 JIeKIIMOHHM Yaca.

3. OCHOBHM HAYYHHU ¥ HAYYHO-TIPHUJIOKHU IPUHOCH

3.1 Hay4yHo-npUJI0KHHM NPUHOCH

- Ycvewvpuencmean e cvzoadenusn pazmeop Ha OCHOBaTa Ha JABE HUKEJIOBH COJIM (€IHATA HUKEJIOB
xnopua (NiClz)) ¢ mien ynTpa3zByKoBO XUMHYHO CIUIaBSBaHE MPH OE3TOKOBO (XMMUYHO) HAaHACSHE HA
metanociutaBad  mokputuss (Ni-Cu-P u Ni-Sn-P) BbpxXy HeMmeraleH aucriepceH cybcTpaT oOT
KEepaMHUYHH [IPAX0OBE M BBITICPOIHYU BIIAKHA Upe3 J00aBsIHE HA JPYTH METAIHU COJHM — MEJICH Cyidar
(CuSO0s4) n/unu xamaen cyndar (SnSO4) [B4.1,B4.2,B4.3,B4.4,B4.5,B4.6,B4.7, T 8.16].

- Cv30a0en e Ho6 pazmeop 32 OE3TOKOBO (XMMHUYHO) HaHACSHE Ha HHUKeN-KoOanT-pochopHa cruiaB
(Ni-Co-P), upes pasztBop ot Hukeno xjopun (NiClz) u kobantos cyndar (CoSOs), BbpXy MeTaieH
cyOcTpar OT THTaH W TUTaHOBa ciuiaB TiAl6V4 mpu usnon3BaHe HA MPEIBAPUTEITHO TAIBAHUYHO
aKTHBHPAHE C HOB PAa3TBOP IPH Pa3IHMYHU ChOTHOMICHHUS HUKEN — kobanr [[T 7.7, T 8.21].

- Ilpeonoscena e Konyenyusa 3a TOBLPXHOCTHO MPETOISBAIIIO JISTUPAHE HA METAJIeH cyOCcTpaT upe3
JIOKaJTHO BUCOKO TEMIIEPAaTypHO BB3ACUCTBUE (HaBapsBaHE, MOCIOWHO Ja3epHO Pa3TOIsBaHE U
SIICKTPOUCKPOBO HAILIACTSBAHE) BHPXY MPEABAPUTEIIHO HAHECEH MEXKIMHEH CIIOW, ¢ KepamMu4Ha /
HeMmeTanHa ysk4asamia ¢asa [B4.1, B4.3,B44,B4.11,1'7.7,18.9,I' 8.12, T 8.14, T" 8.15].

- Yemanoeeno e, ue otpuniatenHaTa moJisipHOCT IIPH €JIEKTPOUCKPOBO HATUIACTSIBAHE € MO-TIOIXO IS
3a Moau(HIIMpaHe Ha TUTAH U TUTaHOBH ciutasu [B 4.10, B 4.11].

3.2 IIpu10KHH MPHHOCH

- Ilpeonoscena e konyenyus 3a npeaBapurenHo Hukenupane (Ni-P) wiu aHuken-nmomeanasBane (Ni-
Cu-P) na Bcuuku KOMIIOHEHTH IIpu cuHTepoBane [B 4.5, B 4.7, T 8.16].

- /lokazanu ca 6b3M0xcHOCIuUmMe 32 €IEKTPOUCKPOBO HAILIACTSIBaHE HA TBbPAOCIUIABHU OKPUTHUS
BBPXY TUTaH 1 THTaHOBa ciutaB TiAl6V4 [B 4.8, B 4.9,B4.10,B4.11,B4.12, B4.13, T 7.8].

- H3cneosano e omnazanemo na cnoege ot xunpoxkcuanatut (HAp) Bepxy obpasiu ot TiI6AI4V u
U3I0JI3BaHeTO Ha OMO-KepaMUYHU MaTepraiy npu u3padorBanero Ha umiuiantu [ 7.4, T 8.4, T 8.5].
- H3cnedsanu ca npouyecume HA UHMEH3UGHA naAcmMuuHa Oeghopmayusa 4Ype3 QPUNIHO
mozenupate [I" 8.7, I' 8.10] u upe3 cuUMyIanMOHHO MoJenHpaHe ¢ mporpameH mpoxaykt [I" 8.17,
I'8.18, T 8.20].

- Ilomeévpoenu ca ananumuynu 3a6ucumocmu 3a onpeelsHe Ha epeKTUBHUTE JepopMalui Ipu
eHOBIIIOBa paBHOKaHaHa ekctpy3us [ 8.17, ' 8.18] u npu ekcrpynupane ¢ ycyksane, [I" 8.20].

4. 3HaYMMOCT HA MPHUHOCHTE 32 HAYKATAa U NPAKTHKATAa

[IpencraBeHuTe TpyAOBE ChABpPXKAT 3HAUMMHU HAYYHO-TIPUJIOKHU W TNPUIOKHU TMPUHOCH B
o0ylacTTa Ha MaTepHaJO3HAHUETO U TEXHOJIOrus Ha Martepuanute. OT HapaBeHOTO CpaBHEHUE
MeX/1y MUHUMAaJIHUTE Hayko-MeTpuuHu n3uckBanus Ha [ITYP3A/Jl B TY—-Codus u npeacraBeHuTe 3a
ydacTue B KOHKypca 3a A/l ,,JoneHT OT KaHauAaara, € BUOHO 4ue M. ac. A-p P. Jlumurposa e
MpeJCTaBrUiIa HaydHa MPOAYKIIHS, KOSTO MPEBUIIaBa MoBeUYe OT BA MBTU 1O TOUKH (888 Touku Ha
KaH/IMJIATa) U3MCKBaHKUs MUHUMaJIeH Opoii (430 Toukm). [IpencTaBeHUTe [IUTHPAHUS U CIIpaBKaTa
B Scopus, MIOKa3Ba ue HayYHUTE i MyOIMKaIK 3a U3BECTHU Ha HAYYHHUTE CPEJIU Y HacC U B 4y KOHHa.

5. Kpurtu4nu 0es1e:KKH ¥ NpenopbKH

Hsamawm chiiecTBeHN KpUTHYHU 3a0€JIeKKH KbM HaydHATa MIPOIYKIIAS HAa KaHJIUIaTa, HO UCKaM
na oTOenexa HIKOM MOM KOHCTaTaIllK B TOBa oTHoIIeHue. He ca npeBenenu ctatuu NeNe I 7.2, T' 7.6,
7.7, 7.8, a pestomero Ha Nel” 7.7 Ha aHIMUICKU €3UK HE ChOTBETCTBA Ha MPEBEJCHOTO PE3IOME.



3AK/IIOYEHUE

[IpeacraBenata Hay4yHa MPOAYKIMS W IMpenojaBaresickaTa AIeMHOCT Ha KaHAWAATa € W3IS0 B
o0JlacTTa Ha KOHKYpPCa, ChJAbpXKa JOCTAThYHO aKTyaTHU HAYYHO-TIPUIIOKHU M TIPHIIOKHHU MPUHOCH,
a HeoOxoqumuTe MuHUMaTHU u3nckBanus Ha [IYP3A]l B TY—Codus 3a 3aemane Ha A/l ,,toneHT™
ca MHOTOKpAaTHO HajBHIIEHU. OT BCHUYKO TOPEU3JI0KEHO C€ BUXKJA, Y€ KaHIUIATHT OTroBaps
HaIThJIHO HA M3UCKBAHUATA HA 3aKOHA 3a HAYYHHUTE CTENEHU M HAaydyHUTE 3BaHMs U Ha [IpaBunmHuka
3a HETOBOTO MPUJIOKEHHUE, KaKTO 1 Ha [IpaBUiIHKKa 32 yCIOBUATA U Pe/la HA 3a€MaHe Ha aKaJeMUYHU
mexHoctd B TY-Cogusi. ToBa Mu naBa ocHOBaHME Ja mpernopbyaMm Ha yBakaemoto HOXK na
NPUCHIM HA IJI. ac. A1-p uH:K. Paiina bossnoBa luMuTpoBa akajeMuU4HaTa IJIbXKHOCT ,,A0LEHT TI0
npodecronanHo HamparieHue 5.1. MalIMHHO MHKEHEPCTBO, CrielMaTHOCT “MaTepuano3HaHue
U TEXHOJIOTUS HA MAIIMHOCTPOUTETHUTE MAaTEPHAJIH” .

16.06.2022 r. R 0105 B2 1 (4 0) 7 4 ¥
Codus /mpod. arH Bennecnas Tomkos/



STATEMENT

in competition for the academic position of “Associate Professor” in a professional field 5.1.
Mechanical Engineering, specialty “Materials Science and Technology of Engineering
Materials”, announced in State Gazette no. 24/25.03.2022 by the Technical University - Sofia with
the only candidate Rayna Boyanova Dimitrova, PhD — assistant professor at the Department of
Materials Science and Technology, TU - Sofia

Scientific Jury Member: Prof. Eng. Venceslav Tsvetanov Toshkov, DSc,
Technical University - Sofia

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

The only candidate in the competition - assistant professor R. Dimitrova is a lecturer at the
Department of Materials Science and Technology, FIT at TU-Sofia since 2008. The activities
presented in her materials fall entirely within the scope of the announced competition.

In the competition for academic position “Associate Professor” assistant professor R. Dimitrova
participated with 42 scientific works, distributed as follows: - 13 scientific publications in journals
that are refereed and indexed in world-renowned databases of scientific information are presented as
equivalent to a monographic work according to indicator B 4; - 8 scientific publications, published in
referenced and indexed world-renowned scientific databases, have been submitted as performance
group I' under indicator I" 7, 21 scientific publications, which are in non-refereed referenced journals,
have been submitted as performance group I" under indicator I" 8. Evidence of Group /] citations was
submitted, distributed as follows: 15 citations for indicator [ 12 and 9 citations for indicator /I 14.
Additionally, an utility model is presented.

The scientific-research and scientific-applied activity of the candidate is systematized in the
following scientific fields:

Creation of hard-alloyed wear-resistant coatings on non-metallic phase, aluminum and titanium
alloys, distributed in two directions: - Deposition of nickel alloyed coatings on non-metallic
strengthening phase, aluminium and titanium alloys applied by electroless (chemical) alloying [B 4.1,
B42,B43,B44,B45 B46,B4.7, 174, 17.6,1'7.7,T 8.16, I" 8.21]; and - Investigation of
hard alloyed coatings on metal matrix applied by welding, surface remelting alloying and electrospark
deposition. [B4.1, B4.2, B4.3, B4.4, B4.8, B49, B4.10, B4.11, B4.12, B4.13, ' 7.1, I" 7.8,
82,1'83,1'8.6,1'88,189,1'8.14,T 8.15];

- Composite dispersive reinforced materials with metallic and non-metallic matrix obtained by
sintering and casting [B 4.5,1"'8.4,1'8.5,1"'8.12, " 8.16, I" 8.19];

- Physical and simulation modelling of materials technology processes using physical modelling and
CAD/CAE software products [I" 7.1, " 7.5, "' 8.7, 8.10, 1" 8.11, T" 8.17, " 8.18, T" 8.20].

The scientific works can be summarized as: - Scientific publications in journals that are refereed
and indexed in world-renowned databases with scientific information - A total of 21 publications are
presented, 8 of them have an impact factor (IF of Web of Science) or an impact rank (SJR of Scopus);
- Scientific publications in non-refereed referenced journals or in edited collective works — a total of
21 publications are presented.

In the reference for citations of the candidate's works are presented: 15 citations in Scopus
refereed journals and 9 citations in non-refereed referenced journals. It has been found that at the time
of preparing the statement (reference in Scopus) the candidate has h-index 4. An additional reference
has been submitted showing that the candidate has been participated in 5 national research/education
projects.



2. Assessment of the candidate’s teaching activity

The candidate has given classes and lectures in the disciplines Materials Science (EF and FA)
and Materials Science and Technology (SF). From the report on the auditorium employment it is seen
that the assistant professor R. Dimitrova has given lectures on 2 main courses related to the
professional field in which the competition was announced. The lectures conducted by the candidate
for the last three years have a total of 170 lecture hours.

3. Main scientific — applied and applied contributions

3.1 Scientific — applied contributions

- The created solution based on two nickel salts (one is nickel chloride (NiCl;)) was improved for
ultrasonic chemical alloying in electroless (chemical) deposition of metal alloy coatings (Ni-Cu-P
and Ni-Sn-P) on a non-metallic dispersive substrate of ceramic powders and carbon fibers by adding
other metal salts - copper sulfate (CuSOa) and/or tin sulfate (SnSOs) [B 4.1, B 4.2, B4.3,B4.4, B
45,B4.6,B4.7,T 8.16].

- A new solution for electroless (chemical) deposition of nickel-cobalt-phosphorus alloy (Ni-Co-P),
by a solution of nickel chloride (NiCl.) and cobalt sulfate (CoSOa4), on a metal substrate of titanium
and titanium alloy TiAl6V4 using pre-galvanic activation with a new solution at different nickel-
cobalt ratios has been developed [I" 7.7, " 8.21].

- A concept for surface remelting alloying of a metal substrate by local high temperature impact
(welding, layer-by-layer laser melting and electroless plating) on a pre-applied interlayer, with a
ceramic/non-metallic reinforsing phase is proposed [B 4.1, B4.3,B4.4,B4.11,I'7.7,T' 8.9, T" 8.12,
I'8.14,T 8.15].

- Negative polarity electroless plating was found to be more suitable for modifying titanium and
titanium alloys [B 4.10, B 4.11].

3.2 Applied contributions

- A concept of pre-nickel plating (Ni-P) or nickel-copper plating (Ni-Cu-P) of all sintering
components is proposed [B 4.5, B 4.7, T" 8.16].

- The possibilities of electrospark deposition of hard alloyed coatings on titanium and titanium alloy
TiAI6V4 have been proven [B 4.8, B4.9,B4.10,B4.11,B4.12,B4.13,T 7.8].

- The deposition of hydroxyapatite (HAP) layers on Ti6Al4V specimens and the use of bioceramic
materials in implant fabrication were studied [T" 7.4, T" 8.4, T" 8.5].

- Severe plastic deformation processes are investigated by physical modelling [T" 8.7, I" 8.10] and by
simulation modelling with a software product [I" 8.17, T 8.18, T" 8.20].

- Analytical dependencies for the determination of effective deformations in single-angle equal-
channel extrusion are confirmed [I" 8.17, T" 8.18] and in torsion extrusion [I" 8.20].

4. Significance of the contributions to science and practice

The presented works contain significant scientific- applied and applied contributions in the field
of materials science and technology. From the comparison made between the minimum scientific-
metric requirements of the RCPHAP in TU-Sofia (430 points) and the submitted for participation in
the competition for academic position “Associate Professor” by the candidate, it is evident that
assistant professor R. Dimitrova has presented a scientific production that exceeds more than twice
the required minimum number of points (888 points). The presented citations and the reference in
Scopus show that her scientific publications are known to the scientific circles at home and abroad.

5. Critical comments and recommendations
| have no significant critical remarks of the candidate's scientific production, but | would like to
note some of my observations in this regard. ArticlesI" 7.2, T° 7.6, " 7.7, I" 7.8 have not been translated
and the English summary of I" 7.7 does not match the translated abstract.



CONCLUSION

The presented scientific production and teaching activity of the candidate is entirely in the
field of the competition, contains sufficient actual scientific and applied contributions, and the
necessary minimum requirements of the RCPHAP in TU-Sofia for holding the academic position of
“Associate Professor” are significantly exceeded. From all of the above it can be seen that the
candidate fully meets the requirements of the Law on Scientific Degrees and Scientific Titles and the
Regulations for its implementation, as well as the Regulations on the Conditions and Procedure for
Holding Academic Positions at TU-Sofia. This gives me reason to recommend to the distinguished
Scientific Jury to award assistant professor Rayna Boyanova Dimitrova, PhD, the title of
“Associate Professor” in the professional field 5.1. Mechanical Engineering, specialty “Materials
Science and Technology of Engineering Materials”.

16.06.2022 r. Scientific Jury Member: ...
Sofia / Prof. Eng. Venceslav Toshkov, DSc /



