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1. Akrtyaamoer u 3Haunmoct na AMCEPTALMOHHHA TPYA.
BoipocsT 3a nosumasane na xauectnoro Ha OTIMBKHTE € U e Gble BUHArM akTyasteH 3a
JICSIPCKHTE TEXHONOTHH, a JOKOIKOTO AUCEPTAIHOHHATA TeMa Ce OTHACH /10 OTHEYIIOPHH KOMIIO3HTHH
TIOKPHTHS Ha JIeAPCKH POPMH, ¢ KOHTO Ce 1eH NoBHImaBane Ka4eCTBOTO Ha IOBbPXHOCTTA H NEI0CTTa

TIOKPHTHS BBPXY NACHYHH GOPMH, KAKTO H ONpe/IegHe Ha TPUOOJIOrHIHHUTE MM XapaKTEPHUCTHKH 1
CBOHCTBA, Thil Karo B JIHTepaTypara JIMICBAT BCeOOXBATHH M3C/IEBAHNS IO TE€3H BBIOPOCH. B TOBa ce
CbCTOH M HayYHaTa 3HAYUMOCT Ha AUCEPTALMOHHUSA TPy,

2. Crenen Ha nosuaBane CbCTOSIHHETO Ha npobJieMa H TBOpYecKa HHTepnpeTanus Ha
JHTEPATYPHHS MaTepHaL.

Hanpasen e o6mupen JIUTEpaTYpeH 0030p 0T 48 cTpaHHmM, KOWTO BKTIOYBA HCTOPHYECKH
TIPETIeT Ha TEXHOJNOTHATA 3a IIPOM3BOJICTBO HA ISACHYHH dopmu u AKTYaJIHO CBCTOSHHE Ha MpoGieMa
38 NpOTHBONPHIapHATE KOMIO3HTHH NOKPUTHA - CBINHOCT, CBOWCTBA, BHIOBE M HAYMHHM Ha
TIpUIOKEHHE. ABTOPKATa € mpoydmia 06CTOMHoO TeMara B obmo 115 JIATEPAaTYPHH M3TOYHHIIH, BB3
OCHOB2 Ha KOETO € YCTAHOBHJIA HENOCTATHLYHO H3YUCHUTE BLIPOCH H ACHO ¢ PopMyIHpaIa LeITa |
3aJlaMTe HA IMCEPTAMOHHAS CH TPYJ, Taka 4e HCTOBOTO M3NBJIHCHHE Ja IPEACTABIABA HOBOCT B
JIespCKara HayKa H TeXHOJIOIHH.

3. CrorBercTBHE Ha H30paHaTa METOAMKA HA M3CHeIBaHe H nocraBeHaTta uea u
3a]1a'H Ha THCEPTAUMOHHHS TPY] ¢ NOCTHIHATHTE HPHHOCH.

3a npom3BoacTBOTO Ha neApckd GopMu € u3bpana TexHONOrHsTA 332 IPOH3BOIACTBO OT

cycnensus ot 50% rpadur, 50% ermior coupT ¥ 5% HOBONAYHa cMoia oT 00IOTO KOHYeCTBO
TPaduT ¥ CHHPT, KaTO rPAdUTHT H3MB/HIBA POJIATa HA OTHEYTIOPEH IMbJIHATE.

3a aHanu3 Ha espuHaTa Ha TPaUTHATE YaCTHIH € W3MON3RaHA KOMOMHHpaHa cucrema Cxannpaiy
MHKpOCKoN ¢ (oKycupan Horen abu Lyra I XMU. Tescan, o6opynsan ¢ JAETEKTOP Ha PEHTICHOBO
Tbuenne Quantax 200, Bruker,

3a wicnexsane nBaGouMHATa Ha lIpOHHKBaKe ¢ u3nomssan Mukpockon CARL ZEISS JENA ¢
yBenundenue ot 4 10 100 nbTH,

Cxopoctra Ha yrasBane Ha oOMaskure e ompenenena UPE3 BH3YATHO UPOCIIEANBAHE CJIe
H3/IMBAHETO HAa 0OMa3Ka ChC CHOTBETHATA CApMHA HA YaCTHLUMTE B CTHKJICHA ClupyBeTka ¢ obem
SOmxn. Usbpan e METOABT 3a HaHAcsHe Ha oOMazkara pe3 LoTalAHE, ThH Karo TO3M METOJ € Haii-
HE3ABHCHM OT YoBemIKus dhakTop.

Mukporsbprocrra na m3nmTBARMTE TIOKPHTHA € M3MEPEHA ¢ MHKDOTBLDIOMED ¢ JIHCHTANEH
mucniedt Mozen HVS-1000. T panasoctra Ra Ha nokputusTa e H3MEPEHA C KOHTAKTEH JUIHTAICH
npoduoMeTsp ¢ TourOCT 0.01 pm.

3a onpezensne na Ta30NpoNyCKIMBOCTTa € H3MOMN3BAH MPHGOP, Cha/aBal HAJIAraHe Ha Bb3yXa p =
100 mm Bonien ¢T816 1 M3MCPBAIIl HANATaHETO Npe/TH polara.



Cnen uscnensane na XapaKTepPUCTHKATE Ha TOKpuTHETO B naboparopuu YC/I0BHS, ca M3BBLpIIEHH
HHIYCTPHAIIHE TECTOBE Ype3 OT.IMBaHe Ha IyryHeHa orimska mapka EN-GJL-200 (3.2%C, 2%Si,

pesy.rarn.

4. Hayunu w/uan HAYYHONPHJIOKHH IPHHOCH Ha AHCEPTAUMOHHHS TPYJ.

a) C npexcrasenute TIPUHOCH He ce popMymnpa 1 060cHOBA HOB Hay4eH npobiem (o6nact),
HOBa Teopus (xunoresa); -

0) He ce nokassar CHINCCTBEHH HOBH CTpaHH B CBUICCTBYBANIH HAYYHH TIPoGieMu 1 TEOpPHH;

B) ITo mMoe muenue me ca Ch3/1a/IeHH HOBH KJIacCH(HKAIMH, MeToxH Ha H3CJIe/IBAHE, HOBU
KOHCTPYKIHMH HITH TEXHONOIHH.

POHJIHBOCTTa, ra30mpoIyCKIMBOCTTA 1 XapaKTePHCTHKHTE HA M3HOCBaHE B PEXHMH Ha epo3us u
TPHEHE NIPH ILTH3raHe Ha OTHEYNIOPHH JI€APCKH IOKPHTHS OTHACHM A0 Mo.1yYaBaHe H J0Ka3BaHe
Ha HOBH axTn;

A) Ilpu wmscnenpanmsta ca NONYyYCHH M NOTBbPAMTEIHH bakTH, a umenno, ye [pH
CKCILIOaTallHOHHM YCIIOBHS Ha JICAPHATE 1IO-MANIKaTa eJpHHA Ha rpaguTHATE YacTHH OCHIrypsBa
BHCOKa IMAIKOCT Ha OKPHTHATA HAa MAJIKH AETalIIK, a Ha CpeHO- ’ €/AporaGapHTHY JeTaifiu T4 ce
OCHI'YpSBa OT 1I0-€/IpH rpadMTHA YacTHIH.

Benukn u36poenn HAYIHO-IIPH.I0KHA NPHHOCH, KOHTO NPEACTABINBAT NO.Ty4aBaHe H
/I0KA3BAHE HA HOBH M NOTBBPAUTETHH BAKTH HMaT CBOETO 3HAYCHHE 33 META/I0.IeEHETO KaTo
HAyKa, 2 BCHIKH NPHI0KHA NPHHOCH HMAT 3HaYeHHe 32 JlespeKaTa upaKTuka.

5. Ilpenenxa ua ny6auxannmre o /MCEPTAUHOHHHS TPY].

Kanmmparkara 3a o6pasosarennara u Hay'Ha CTeNeH ,,IOKTOp™ HMa JIBe CTaTHH, B KOHTO &
Ha ITbpBO MSCTO KaTo aBTOp, myG/MKyBaHH B MEKAYHAPOIHOTO CHICIMATHAMPAHO HAYYHO CIHCAHUE
Journal of the Balkan Tribological Association, koeto mma SJR 0.17 m xBapTn Q4 1 ToBa e MHOTO
Mo0bp atectar 3a HeifHuTe pesynraru. Tperara crarus mo AUCCPTalNATa € nyOnuKyBana B Journal
of Material and Engineering, koero e MYITHAMCLHMIUIMHAPHO 9YX/IECTPAHHO H3JAHHE H B HOS Mar.

6. Ipenopbkn n 3a6enexku

Hsamawm 3a6enesxxu u npenopuiu. Muenuero MH 33 JHCCPTaNUATA €, Y€ TOBA € TPYJ ¢ ACHO
$opmyupana nen, Togno OIPEJCICHH 3a/1a4H, KOHTO €a M3IIbJIHEHH IPENH3HO C H3MOI3BAHETO Ha
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CBBDEMEHHH METOIM M NOAXOMAMmM MeTomuKy, TMopa koero ca ce momyymmy AOCTOBEpHH
PE3yITaTH ¢ HAYIHO MPHIOKHO K TNPHIOKHO 3HaYCHHe,

7. 3axmoyenne.
Aucepmayuonnusm mpyo ,,Hscnedeane na OCHEYNOpHU Komnosumnu noxpumus 3a
npunodicenue ¢ neapckume mexnonozuu“ Ha maz. unxc. I'epzana Munanoea cvovpisca Hayuno-
NpUR0JNCHU U npunoNcHU pesynmamu, koumo npedcmaenneam opuzunanen npunoc e Haykama u
AeApckama  npaxmuxa. Jucepmayuonnusm mpyo nokazea, vye asmopkama npumexcaea
3a0wibouenu meopemuunu snanuy no aeewe wa memanu u cnageu u cnocobnocmu 3a

Aara: YJEH HA )KYPUTO:
18.04.2024r. 1pog. 1-p Pymsna .1a3apoBa



OPINION
on a dissertation work for the acquisition of an educati

e onal and scientific degree
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A.uthor of the dissertation: M.Sc. Eng. Gergana Milkova Milanova
Dissertation topic: Investigation of refractory composite coatings
technologies
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for application in foundry

1. Relevance and significance of the dissertation work.
The ques.tion of increasing the quality of castings is and will always be relevant for casting

ph).'sico-mechanical properties of refractory graphite coatings on sand forms, as well as determining
their tribological characteristics and properties, since the literature lacks comprehensive studies on
these issues. This is the scientific significance of the dissertation work.
2. Degree of knowledge of the state of the problem and creative interpretation of the
literary material.
~ An extensive literature review of 48 pages has been made, which includes a historical
overview of sand mold manufacturing technology and the current state of the problem of non-stick

so that its implementation represents a novelty in foundry science and technology.

3. Correspondence of the chosen research methodology and the set goal and tasks
of the dissertation with the contributions achieved.

Clad sand production technology was chosen for the production of casting molds because it
is the most stable over time. A suitable tool was designed and manufactured for making the samples.
The casting coating is prepared from a suspension of 50% graphite, 50% ethyl alcohol and 5%
novolac resin from the total amount of graphite and alcohol, the graphite acting as a refractory filler.
A Lyra I XMU focused ion beam scanning microscope, Tescan, equipped with a Quantax 200 X-ray
detector, Bruker, was used for graphite particle size analysis.

A CARL ZEISS JENA microscope with a magnification of 4 to 100 times was used to study the
penetration depth.

The rate of sedimentation of the smears was determined by visual monitoring after pouring a smear
with the corresponding particle size into a glass tube with a volume of 50 m.

The method of applying the coating by immersion was chosen, since this method is the most
independent of the human factor.

The microhardness of the tested coatings was measured with a microhardness tester with a digital
display model HVS-1000. The roughness Ra of the coatings was measured with a contact digital
profilometer with an accuracy of 0.01 um.

An instrument was used to determine the gas permeability, creating air pressure p = 100 mm water
column and measuring the pressure before the sample,

The study of the wear of the coatings was carried out with a tribotester "Thumb-disk" in dry friction
mode when sliding on the surface. The research methodology consists in measuring the mass wear
of the test sample with a coating after a certain friction path (number of cycles) under set constant
conditions - sliding speed, normal load, type of contact surface, ambient temperature. After
measuring the mass wear (m ), wear characteristics are calculated: wear rate (y ), wear intensity
(i @), wear resistance (I ).



After studyi.ng the char.acteristicrs of the coating in laboratory conditions, industrial tests were carried
out by casting a cast iron casting brand EN-GJL-200 (3.2%C. 2%Si, 0.4%Mn) in a sand casting
mold at IMLTechnology AD, Sofia city. The macrohardness was measured by the Brinell method.
The profilograms and surface roughness of the samples were measured using a "TESA Rugosurf 10-
10G" profilometer.
| copsider all these modern methods and technics of research of fire-resistant composite
c?atmgs to be appropriately chosen and applied to fulfill the tasks and achieve the goals of the
dissertation work. They have allowed to obtain reliable results.

4. Scientific and/or applied scientific contributions of the dissertation work:
a) The presented contributions do not formulate and Justify a new scientific problem (field), a new
theory (hypothesis);
b) Significant new aspects of existing scientific problems and theories are not proven;
¢) In my opinion, no new classifications, research methods, new constructions or technologies have
been created.
d) Nearly all obtained dependences on the influence of graphite particle size on the depth of

penetration of the coating in the sand mold, microhardness, roughness, friability, gas permeability
and wear characteristics in erosion and sliding friction modes of refractory casting coatings refer to

obtaining and proving of new facts;

.e.) During the research, confirmatory facts were obtained, namely that under operating
condxtmps of the foundries, the smaller size of the graphite particles ensures a high smoothness of
the coatings of small parts, and for medium- and large-sized parts it is provided by larger graphite
particles.

All listed scientific-applied contributions, which represent obtaining and proving new
and confirmatory facts, have their significance for metal casting as a science, and all applied
contributions have significance for foundry practice.

S. Evaluation of publications on the dissertation work.

The candidate for the educational and scientific degree "doctor" has two articles in which
she is the first author, published in the international specialized scientific journal Journal of the
Balkan Tribological Association, which has a SJR of 0.17 and a quartile of Q4, and this is a very
good certificate for her results. The third article on the dissertation was published in the Journal of

Material and Engineering, which is a multidisciplinary foreign edition. and in it M.Sc. Eng. Gergana
Milanova is the sole author. All this shows that the results of the dissertation and the contributions

are her own work. Although there are no citations yet, the significance of the results is undeniable
due to the relatively high scientometric performance of the first journal,
6. Recommendations and remarks.

I have no remarks or recommendations. My opinion about the dissertation is that it is a work
with a clearly formulated goal, precisely defined tasks, which are carried out precisely with the use
of modern methods and appropriate methodologies, which is why credible results with scientific
applied and applied significance have been obtained.

7. Conclusion.

The dissertation work "Research of refractory composite coatings for application in foundry
technologies” of M. Eng. Gergana Milanova contains scientific and applied results that represent
an original contribution to science and foundry practice. The dissertation shows that the autll.or I'ms
in-depth theoretical knowledge of casting metals and alloys and abilities for independeftt scientific
research. Therefore, I propose to the scientific jury to award M.Sc. Eng. Gergana Milanova, the

educational and scientific degree "doctor".

JURY MEMBER:

Date:
Prof. Ph.D. Rumyana Lazarova

18.04.2024




