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1. O6wa xapaKTepucTMKa M aKTyanHOCT Ha AMCepPTaLUOHHUA TPYA

[uncepTaunoHHUAT Tpya € HanmcaH Ha 143 ctpanuuu. Ton BkntouBa 23 Tabnuum,
99 churypu, ceabpka net rnasu 1 115 nutepatypHN N3TOYHULMN.

Llenta Ha guncepTaumMoHHWA Tpyd € Aa ce u3cneaBaT reoMeTpuyHuTe, Ou3mnko-
MEXaHUYHUTE U TPUDONOrMYHUTE XapPaKTEPUCTUKM Ha rpacpuTHM NPOTMBOMPUTrAPHU
NOKPUTUSA, HAHECEHM BbPXY NSICbYHA fnespcka popmMa, U aa ce U3yydnm Ka4yecTBOTO Ha
peanHa 4yyryHeHa OTNnMBKa, NoflyYyeHa C Te3n NOKpUTUS B NPON3BOACTBEHMU YCIOBUA.

Tasn uen e peanuampaHa u4pe3 OpMynMpaHe W W3MNbIIHEHWE Ha CregHuTe
3agauu:

1. WscnegBaHe BnNusHMETO Ha pasMmepa Ha rpaduTHATE YacTuun  BbpXy
AbnboynHaTta Ha NPOHMKBAHE Ha MOKPUTMETO B nespcka nsacbyHa dopma; 2.
N3cnegBaHe Ha  MUKPOTBBLPAOCTTA, rpanaBoOCTTa, ra3onponycknuBoctTa W
POHMMBOCTTA Ha MOKPUTUATA C pasnuyHa egpuHa Ha rpadouTHuTe 4actuuu; 3.
M3cneoBaHe M3HOCBAHETO Ha MNOKPUTUATA C pasfnuMyHa edpuHa Ha rpaduTHuTe
YacTuuM B OBa peXMma Ha KOHTaKTHO B3aMMOAENCTBMUE: epo3nst OT TBbPAM YacTuum
N Cyxo TpueHe npu nnb3raHe; 4. [llonyyaBaHe Ha 4yryHeHa OTMMBKa B
NPOM3BOACTBEHN YCMOBUS, OTNSATa BbB (bOpMa, C HAHECEHWN MOKPUTUSA C pasnvyHa
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efpvHa Ha rpadUTHUTE YacTMUM N n3cneaBaHe Ha MUKPOCTPYKTypaTta, TBbpaocTTa U1
rpanaBoCTTa Ha YyryHeHUTe OTIIUBKMW.

JleeHeTo B MHOrokpaTtHM nSACbYHM OPMKU Hamara W3NonN3BaHETo Ha
OrHEYNOPHN MOKPUTUS, KOUTO Ce HaHacAT BbpXy NACbYHUTE POPMU U OocuUrypsiBaT
rnagka NOBBbPXHOCT Ha oTnmBKaTa. lNMokpuTuaTa 3anbneart nopute, obpasyBaHu No
NMOBBLPXHOCTTA Ha nNsACbYHaTa opma M wu3rpaxgat 3aluTeH CIoW, KOUTO na
npegoTBpaTy NPOHUKBaAHE Ha TevyeH MeTan B Hes 1 obpasdyBaHETO Ha NOBBLXHOCTHU
nedekTn.

M3BecTHM ca ronsam Opor NOKPUTUS C Pa3fIMYHW OFHEYMNOPHU MbIHUTENN
(rpaduUTHKU, UMPKOHMEBW, KOPYHAOBM W MarHe3uTHW), NOSTyYEeHW Ha BOAHA MMM Ha
ankoxonHa ocHoBa. ONTUMM3MpPaHETO Ha TEXHONOrnsaTa Ha NeeHe B MHOIOKpaTHU
NACbYHM POPMM Hanara KOMMIIEKCHO M3y4aBaHe KaKTO Ha XMMW4YeCKUTEe CBOWCTBA
Ha Te3n TMOKpUTUATA, Taka M Ha (OU3MKO-MEXAHUYHUTE, T[EeOMETPUYHUTE W
TpMbOMNOrMyHNMTE MM CBOWCTBA. TemaTta Ha gucepTtaumsaTa € akTyanHa KakTo OT
Hay4Ha, Taka M OT rfefgHa Tovka Ha MPUMOXMMOCT Ha MOMyvYeHuTe pesynTtatu B
npakTukara.

2. O630p Ha uMTUpaHaTa nuTepartypa

JInTepatypHute N3TONHULM B aucepTtauusaTa ca 115, ot Tax 13 ca Ha kupunvua m
97 Ha natvHUUa n 5 nHTepHeT agpeca. B rmaea 1 ca pasrnegaHun BugoBeTe Nespcku
dopMn 1 nM3bopbT Ha npoTmMBOnpurapHo nokputne. OnucaHn ca cbcTaBaT U
cBoMcTBaTa Ha MOKPUTUATA, METOOUTE Ha HaHacsHe Ha MOKPUTUATA, KakTo WU
MeXaHn3MmnTe Ha TPUOONOrnMYHN B3aMMOAENCTBUSA B KOHTAKTHaATa cuctema ,pa3ToneH
MeTan-nespcka dopma“. YctaHoBeHa e nuncata Ha KOMMMEKCHW M3cregBaHus Ha
reoMeTpuyHNTE N (PU3NKO-MEXAHNYHN XapPaKTEPUCTUKN Ha rpaduUTHUTE MOKPUTUS
BbpXY MNACHYHU POPMU U THAXHOTO BAUAHWE BBPXY KAYECTBOTO Ha OTMMBKaTa.
KoHcTaTtnpaHa e 1 nuncaTa Ha nscnegBaHns Ha TPUOONOMMYHNTE XapakTEPUCTUKN Ha
TEe31 NOKPUTUA NPU PasfINYHM YCITOBUA Ha TPUEHE — CYXO NNb3raHe 1 eposus.

AHanum3bT B rnaea 1 e HanpaBeH NogpoOHO M MokKa3Ba KakBM Ca akTyanHuTe
npobnemu B pasrnexgaHata o6nacT, KakTo U NOTEeHUManHUTE BBb3MOXHOCTM 3a
TAXHOTO pelwaBaHe. JlutepaTypHusaT o0030p 3aBbpliBa C opMynMpaHe Ha
OCHOBHaTa uen n 3agadnte, KOMTO aBTOPBbT CU NOCTaBA B ANCEPTALUNOHHUAT Tpya.

3. MeTtoaunka Ha nscnegBaHe

B AavcepTauMoHHMS Tpya ca  M3MON3BaHWM  pasHoobpasHu MeToau Ha
nscnegeaHe. OnpepeneHa e cpegHata egpvHa Ha rpaduTHATE 4YacTuum u
AbnboynmHata Ha nNPOHUKBAHE Ha MOKPUTUETO, HaHEeCeHO BbpXy o0b6pasum,
n3paboTeHn OT MnakMpaH Nscbk. MamepeHa e MUKPOTBbPAOCTTA W rpanaBocTTa
Ha nokpuTusTa.OnpedeneHa e TsxHaTa ra3onponyCcKNIMBOCT M POHIMBOCT B
3aBMCMMOCT OT efpvHaTa Ha rpadutHuTe Yactuum. MNMpoBeaeHo e n3cnensaHe Ha
M3HOCBAHETO Ha OrHeyrnopHUTe rpadUTHNU MOKPUTUS NpPU [ABa pexuma Ha
KOHTaKTHO B3aMMOAENCTBME. €pPO3UMHO M3HOCBAHE W M3HOCBAHE B YCMOBUS Ha



CyxO TpueHe npu nnb3raHe. M3cnegBaHa e MUKPOCTPYKTypaTta, TBbpAoCTTa U
rpanaBoCTTa Ha MOBbPXHMHATA Ha YJyryHeHa oTnvBka Mapka EN-GJL-200,
nosiyyeHa rnpv u3nonssaHe Ha u3credBaHUTE OrHeynopHU rpaduUTHU MNOKPUTUS.
Cuutam, Yye nsbpaHata metogonornsa e nogxoasdila 3a nocraBeHara Len u 3agayu
B AucepTauusaTa 1 no3sornssa AoKa3BaHETO Ha NOCTUrHaTuTe pesynraTtu.

4. MpuHOCK Ha AUCepPTaALUOHHUA TPYA

Pe3yJ'ITaTVITe OT npoBeaeHnTe unacrnegBaHUA CbAbpXaTt crlegHuTe Mno-3Ha4YnmMmn
Hay4HO — MPUIOXHN N NPUINOXKHU NMPUHOCH.

HayuyHo-npunoxHu npuHocu:

1. YcTaHOBEHO € BIMAHMETO  Ha pas3Mepa Ha rpaduTHUTE YacTuuM B
OrHEYNopHU NeApCKN MOKPUTUA BbPXY AbnboymMHaTa Ha MPOHUKBAHE Ha
NMOKPUTMETO B NACbYHATa (popma, BbPXY MUKPOTBBPAOCTTA, rpanaBocTTa,
POHMIMBOCTTA U ra3onponyCcKMBOCTTa Ha NOKPUTUETO;

2. [okasaHo e, Yye C yBenuyaBaHe Ha pasMepa Ha rpauTHuTe YacTuum B
AnanasoHa ot 60 go 120 um, AbnboynHaTa Ha NPOHUKBAHE Ha NOKPUTUETO B
nacbyHaTa popmMa Hamansasa HENMUHENHO;

3. [okasaHo e, 4ye nNpu yBenuvyaBaHe Ha pasMepa Ha rpaduUTHUTE YacTuum
MUKPOTBBPAOCTTA Ha NMOKPUTHETO HamansBsa, a rpanaBocTTa,
rasonponycknnMBOCTTa U POHMBOCTTa Ce yBenu4yasar;

4. YcTaHOBEHO €, 4Ye nNpu U3CnegBaHUTE pPexuMMuM Ha  M3HOCBaHe,
M3HOCOYCTOMYMBOCTTA MMa pasfMyHa 3aBUCUMOCT OT pasMmepa Ha
rpagutHuMTe Yactuun. [lpy  epo3vsi  U3HOCOYCTOMYMBOCTTA HapacTsBa
HEeNMMHENHO C yBefiMyaBaHe Ha pasMmepa Ha rpaduTHUTE YacTuumn, a npu
TPUEHEe C Nnb3raHe, TS UMa eKCTPeEMYM,;

[NpurnoxHu npuHocu:

5. YcTtaHoBeH e onTumaneH pasmep Ha rpaputHute dvactuum — 60 um B
n3cneaBaHUTe OrHEYMNoOpHW rpadUTHU  MOKPUTUS, HAHECEHN BbPXY MSICHYHM
obpasuy;

6. lNonydyeHn ca ekcnepuMeHTanHW OdaHHW 3a BNUSIHUETO Ha  pasmepa Ha
rpadUTHMUTE YacTULUM B OFHEYNOPHUTE MOKPUTMS BBbPXY MMUKPOCTPYKTypara,
rpanaBoCcTTa M TBbPAOCTTA Ha obpasum OT YyryHEeHW OTIMBKK, MONYYEHU B
NpOM3BOACTBEHM ycnoBusi. PasamepbT Ha rpauTHATE YacTuuM M
AbnboyvHata Ha MNpPOHMKBAHE B NsicbyHaTa opMa He BINUSAAT BbPXY
MUKPOCTPYKTYpaTa WM TBbPAOCTTA Ha uJyryHeHata oTtnmBka. EgpuHata Ha
rpacpuTHUTE YacTULUM B NOKPUTUETO BNUSIE BbPXY rpanaBoCTTa Ha OTnMBKaTa:
npu pasmMmep Ha rpaduTHaTa Yyactuya 60 um rpanaBocTTa e Han-marnka, KoeTo
BOOV OO WMKOHOMMWYECKM MOM3N 3a NesipHUTe, Ypes3 HamansasaHe pasxoauTe 3a
nocrneasawa obpaboTka n 6pak.



5. My6nukaumm m UUTUPaAHUA Ha NyGNUKaLMKU No AUCEpPTALUOHHUA TPYA

ABTOpbT e nybnukyBan pesyntatute OT AUCEepTauuoHHMS Tpya B 3 6pos
ny6nukauum — 1 ctatms, otnedataHa B Journal Of Material and Engineering (2023) u
2 crtatum, otrnevyataHn B Journal Of The Balkan Tribological Association (2022,
2023). NocnegHuTe aBe ctaTum ca pedepupanm n nugekcmpadn 8 SCOPUS.

MNMpeactaBeHute nybnvkaumMm ca no TemaTa Ha AucepTtauuata. He ca
npeacTtaBeHn OaHHW 3a UMTUPaHUS Ha nybnukaummte. Cuymtam, Ye KOnmMyecTBOTO
Ha nybnukaumMmMte e gOoCTaTbyHO 3a obpasoBaTenHata u HayvHa cteneH "[oktop” u
npeacTaBs B ronsma cTeneH nonyvyeHuTe pesynraTu.

6. ABTOPCTBO Ha NMOJlyYeHUTe pe3ynTaTu

OT npeactaBeHute 3 6posi nybrnvkaumMm no TemaTta Ha AucepTtauusaTa, 2 ca
HanMcaHn B CbaBTOPCTBO C ApyrM yveHn u 1 e camocTtodAtenHa. B paBete
nyGnukaumMm C HSKONKO CbaBTOPW, aBTOPbT Ha AMCEPTALMOHHUSA TPYA € Ha NMbpBO
msicTo. Beuukm nybnvkauum ca no Temata Ha auceptauusita M OMCEPTAHTbT
6e3cnopHO UMa JMYEH NPUHOC B TSX.

7. ABTopedrepaTt n aBTopcKa cnpaBkKa

ABTOpedepaTbT € B 06eM oT 31 cTpaHUUM 1 CbabpXKa 00La xapakrepucTmka Ha
ANCcepTaunoHHNA Tpyad, aHanu3 Ha CbCTOsSHMETO Ha npobnema (rnasa 1), obwm
N3BOAN, NPUHOCK, CMMCBK Ha nybnukauum No Temarta Ha guceprtauusaTa u pestome
Ha AMcepTauVoOHHUA TPyAd Ha aHrMUMNUCKM e3nk. B rmaBa 2 e onncaHo nony4aBaHeTo
Ha NACbYHM 0OpasuM C HaHeceHu rpadUTHM MOKPUTUSA; B rnaea 3 ca uscneaBaHu
reomMeTpu4HUTE N PUNKO-MEXAHUYHMN XapaKTEPUCTUKM Ha Te3n NOKPUTUSA, a B rnaea
5 — TAXHOTO BnMSHME BbPXY MUKPOCTPYKTypaTa, MUKPOTBBbPAOCTTA U rpanaBocTTa
Ha YyryHeHW OTNIMBKM, NOSTyYeHN B NPOM3BOACTBEHU ycnoBus. B rmaBa 4 € u3yyeHo
N3HOCBAHETO Ha rpadUTHUTE MOKPUTUSA NPU €po3nst U B YCIOBUA Ha CyXO TPUEHE C
nnb3raHe. 3a JobpoTO Bb3NpUATME U pa3bupaHe Ha paboTata [onNpPUHacAT U
unocTpaummte B aBTopedhepata. BknodeHW ca Han-xapakTepHuTe  rpaduku,
Tabnmum U MUKPOCTPYKTYPW, AOKa3BalLlM OCHOBHWUTE pe3ynTaTu Ha paspaboTkata.
MpeactaBeH € CNUCHK C TpYM HayydyHU NyGnvkauum Ha AOKTOpaHTa Mo TemaTta Ha
ancepTauusaTa.

Kato usno asTopedpepaTsbT [JaBa [AOCTaTbyHO MbfiHA npeacrtasa  3a
CbAbpXaHMEeTo Ha paboTaTta M NPUHOCUTE Ha AUCEPTaUMOHHUA TPYA.

8. 3abenexku no gucepTauMoOHHUA TPYA

KbMm amceptaumoHHaTa pabotata HAMam CbLecTBeHU 3abenexku, HO Mora ga
oTbenexa cnegHuTe HabnogeHus:
1. Hagnucute B YacT OT ourypute ca Ha aHrnvMnuckn esmk (Hanpumep ¢wr.3.5;
dwur.3.6; ur.3.7; ¢ur.3.8 n gp.), a B gpyra 4acTt oT urypute - Ha 6brrapckm
e3uK;



2. B paborata e ycTaHOBEHO, Y€ HaW-BMCOKa POHMMBOCT MMAT MOKPUTMATA C
pasmep Ha rpadpuTHmTe Yactuum 120 ym. CbLmTe NOKPUTUSA NOKasBaT U Han-
BMCOKA €pO3ninHA NU3HOCOYCTOMYMBOCT, KOETO MPOTMBOPEYN Ha pesyntaTtute
OT M3CneaBaHEeTO Ha POHSIMBOCT;

3. MNpuHoc Ne7 nosTaps npuHoc Ne9 — u gBaTa nNpuHOca MMaT enHaKBO
CbAbpXXaHMe N CMUCHIT,

4. [onycHaTu ca HSKOM HETOYHOCTU MNpu OopMIieHne Ha [ucepTauusita
(Hanpumep wu3BoauTe cnen Bcska rnaea (oT [nmaea 1 po [naea 5) ca
HOMepupaHU No pasnuyeH HauuH - 1.3.5 M3Boau kbm naea 1; M3Boan Kbm
MaB.a 2; N3Boau; 4.2.4 N3soau; 5.4 N3sogm ot (naea 5).

3aknroyeHune

Cuntam, 4ye npeacTaBeHUAT AUCEpPTaUMOHEH TPyA OTroBaps Ha M3UCKBaHUATA
Ha 3akoHa 3a pas3BuTUe Ha akageMudHua cbctaB B Penybnvka Bbnrapusa, Ha
lMpaBunHWKa 3a HErOBOTO NPUMNOXEHME, KAKTO N HA W3MCKBaHUSATa 3a npuaobuBaHe
Ha obpasoBaTenHata M HayyHa cteneH ,Joktop” B TY - Codwmsa. lNocturHaturte
pesyntaTy MW gaBaT OCHOBaHWe [fa npeanoxa ga 6bae  npucbaeHa
obpasoBaTtenHata M HayyHa cTeneH ,Jloktop” Ha mar. uHx. NepraHa MunkoBa
MunaHoBa B Hay4Ha obnact 5. TexHM4Yeckn Hayku; npodeCcnoHanHo HarnpasreHne
5.1. MalnHHO NHXEHePCTBO; Hay4yHa cneumanHocT [uHamMuka, SKOCT U HaaeXaHOCT
Ha MalvHUTe, ypeauTe, anapaTuTte u cuctemmTe.

22.04.2024

/mpodb. a-p Kynneta Kanenyesa/
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1. General characteristics and actuality of the dissertation work
The dissertation is written on 143 pages. It includes 23 tables, 99 figures, contains
five chapters and 115 literary sources.
The aim of the dissertation is to investigate the geometrical, physico-mechanical and
tribological characteristics of graphite non-stick coatings applied to a sand mold and
to study the quality of a real cast iron casting obtained with these coatings in
production conditions.
This goal was realized by formulating and implementing the following tasks:
1. Investigation of the influence of the size of the graphite particles on the depth of
penetration of the coating in a foundry sand mold; 2. Study of microhardness,
roughness, gas permeability and friability of coatings with different sizes of graphite
particles; 3. Study of wear of coatings with different sizes of graphite particles in two
modes of contact interaction: erosion by solid particles and dry friction during sliding;
4. Obtaining a cast iron casting in production conditions, cast in a mold, with applied
coatings of different sizes of graphite particles and investigation of the microstructure,
hardness and roughness of the cast iron castings.
Casting in multiple sand molds requires the use of refractory coatings, which are
applied to the sand molds and provide a smooth surface to the casting. The coatings
fill the pores formed on the surface of the sand mold and build a protective layer to
prevent the penetration of liquid metal into it and the formation of surface defects.
A large number of coatings with various refractory fillers (graphite, zirconium,
corundum and magnesite) obtained on a water or alcohol basis are known.
Optimizing the technology of casting in multiple sand molds requires a complex study
of both the chemical properties of these coatings and their physico-mechanical,
geometric and tribological properties. The topic of the dissertation is current both
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from a scientific point of view and from the point of view of applicability of the
obtained results in practice.

2. Overview of the cited literature

The literary sources in the dissertation are 115, of which 13 are in Cyrillic and 97 in
Latin, and 5 Internet addresses. Chapter 1 discusses the types of molds and the
choice of non-stick coating. Also described are the properties of the coatings, the
methods of applying the coatings, as well as the mechanisms of tribological
interactions in the "molten metal-casting mold" contact system. The absence of
complex studies of the geometrical and physical-mechanical characteristics of
graphite coatings on sand forms and their influence on the quality of the casting has
been established. The lack of research on the tribological characteristics of these
coatings under different friction conditions - dry sliding and erosion - was also noted.
The analysis in chapter 1 is done in detail and shows what are the current problems
in the area under consideration, as well as the potential possibilities for their solution.
The literature review ends with the formulation of the main goal and tasks that the
author sets for himself in the dissertation work.

3. Research methodology

Various research methods were used in the dissertation work. The average size of
the graphite particles and the depth of penetration of the coating applied to samples
made of clad sand were determined. The microhardness and roughness of the
coatings were measured. Their gas permeability and friability were determined
depending on the size of the graphite particles. A study of the wear of refractory
graphite coatings under two modes of contact interaction was carried out: erosive
wear and wear under conditions of dry sliding friction. The microstructure, hardness
and surface roughness of a cast iron casting grade EN-GJL-200 obtained using the
investigated refractory graphite coatings were investigated. | believe that the chosen
methodology is suitable for the set goal and tasks in the dissertation and allows the
proof of the achieved results.

4. Contributions of the dissertation work
The results of the conducted research contain the following more significant scientific
- applied and applied contributions.

I. Scientific-applied contributions

1. The influence of the size of the graphite particles in refractory casting coatings on
the depth of penetration of the coating in the sand mold, on the microhardness,
roughness, friability and gas permeability of the coating was established;

2. It has been proven that with an increase in the size of the graphite particles in the
range of 60 to 120 um, the depth of penetration of the coating in the sand mold
decreases non-linearly;



3. It has been proven that with an increase in the size of the graphite particles, the
microhardness of the coating decreases, and the roughness, gas permeability and
friability increase;

4. It was established that, in the investigated wear regimes, the wear resistance has
a different dependence on the size of the graphite particles. In erosion, the wear
resistance increases non-linearly with increasing graphite particle size, and in sliding
friction, it has an extremum;

Il. Applied Contributions

5. The optimal size of the graphite particles was established - 60 ym in the
investigated refractory graphite coatings applied on sand samples;

6. Experimental data were obtained on the influence of the size of graphite particles
in refractory coatings on the microstructure, roughness and hardness of cast iron
samples obtained in production conditions. The size of the graphite particles and the
depth of penetration into the sand mold do not affect the microstructure and hardness
of the cast iron. The size of the graphite particles in the coating affects the roughness
of the casting: at a graphite particle size of 60 ym, the roughness is the smallest,
which leads to economic benefits for foundries by reducing post-processing and
scrap costs.

5. Publications and citations of publications on the dissertation work

The author has published the results of the dissertation work in 3 publications — 1
article printed in the Journal Of Material and Engineering (2023) and 2 articles printed
in the Journal Of The Balkan Tribological Association (2022, 2023). The last two
articles are referenced and indexed in SCOPUS.

The publications presented are on the topic of the dissertation. No data on
publication citations are presented. | believe that the amount of publications is
sufficient for the educational and scientific degree "Doctor" and presents the obtained
results to a large extent.

6. Authorship of the obtained results
Of the 3 publications presented on the topic of the dissertation, 2 were written in co-
authorship with other scientists and 1 was independent. In both publications with
multiple co-authors, the dissertation author comes first. All publications are on the
topic of the dissertation and the dissertation student undoubtedly has a personal
contribution to them.

7. Abstract and author reference
The abstract is a volume of 31 pages and contains a general description of the
dissertation work, an analysis of the state of the problem (chapter 1), general
conclusions, contributions, a list of publications on the topic of the dissertation and a
summary of the dissertation work in English. Chapter 2 describes the preparation of
sand samples with applied graphite coatings; in chapter 3 the geometrical and
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physico-mechanical characteristics of these coatings are investigated, and in chapter
5 — their influence on the microstructure, microhardness and roughness of cast iron
castings obtained in production conditions. In Chapter 4, the wear of graphite
coatings under erosion and dry sliding friction conditions is studied. The illustrations
in the abstract contribute to the good perception and understanding of the work.
Included are the most characteristic graphs, tables and microstructures proving the
main results of the development. A list of three scientific publications of the doctoral
student on the topic of the dissertation is presented.

In general, the abstract gives a sufficiently complete picture of the content of the work
and the contributions of the dissertation work.

8. Notes on the dissertation work
| have no significant comments on the dissertation work, but | can note the following
observations:
1. The inscriptions in some of the figures are in English (for example fig.3.5; fig.3.6;
fig.3.7; fig.3.8, etc.), and in another part of the figures - in Bulgarian;
2. In the work, it was found that the coatings with a graphite particle size of 120 pm
have the highest friability. The same coatings also show the highest erosion wear
resistance, which contradicts the results of the friability test;
3. Contribution #7 repeats contribution #9 — both contributions have the same content
and meaning;
4. Some inaccuracies were admitted in the layout of the dissertation (for example, the
conclusions after each chapter (from Chapter 1 to Chapter 5) are numbered
differently - 1.3.5 Conclusions to Chapter 1; Conclusions to Chapter 2; Conclusions;
4.2.4 Conclusions; 5.4 Conclusions from Chapter 5).

Conclusion

| believe that the presented dissertation meets the requirements of the Law on the
Development of the Academic Staff in the Republic of Bulgaria, the Regulations for
its application, as well as the requirements for obtaining the educational and scientific
degree "Doctor" at TU - Sofia. The achieved results give me reason to propose that
the educational and scientific degree "Doctor" be awarded to M.Sc. Eng. Gergana
Milkova Milanova in scientific field 5. Technical sciences; professional direction 5.1.
Mechanical Engineering; scientific specialty Dynamics, strength and reliability of
machines, devices, apparatus and systems.

Date: 22.04.2024 Signature: ...... o
/ prof. Dr. Julieta Kaleicheva /



