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IIpeocTaBeHH OT TOKTOPAHTA MAT e PUAJIH

1. lucepraimioner Tpya Ha Tema “BHUCOKOXpoMOBH O€iM 4yTryHH, JIETHPaHH ¢ O0p” ChIbpKalll 001Io:
129 cTaHmapTHA MANIMHOIMCHU CTpaHuM, 23 Tabmvm, u 66 ¢urypu, 3ariaBHa CTpaHMIa,
Coeabpxanue, BeBenenue, M3cnenoBarencka yact opopMmeHa B 6 rinaBu, OcHoBHM m3BOaH, [IpuHocu Ha
Muceprammonams Tpya 1 bubimorpadeka cnpaBka ¢be 153 1MTHpaHd HAYYIHH W3TOYHMIM OT KowTo: 69
Ha Kupwimia, 84 Ha natuxuna u (0 MHTEpHET ajpeca.

2. ABtopedepat mo AuCepTaIMOHHUS TPYJ ChIbPXKAIl AKTyalaHOCT Ha mpobnema; Llen u 3amaun Ha
nuceprampaTa; OnvcaHue Ha HAMpPaBEHUTE €KCTIEPUMEHTH U Ha M3IIONI3BAHUTE METOJU Ha M3CJIe/IBAHE;
[Tomyuenn ocHoBHM pesynraTty;, U3Bonm; [Ipmwiokenre Ha pesyaraTure oT m3cienaBanmsiTa; CIHMCHK Ha
npuHocutre ¥ CIMCHK HA TyOJIMKAIMUTE T0 TUCEPTaIMATa; AHOTAIMS HA aHTJIMICKW Ha TOCJIe/IHATa
CTPAHHIIA;

3. Kormst ot nyOymkaimu 1o Temata Ha aucepraimsara — imecT (6), CiMchk Ha HaydHH KOHQEPSHIMH Ha
KOUTO Ca MPeJICTaBeHH YaCTH OT U3CIeIBaHEeTO - IiecT (6), 1Be ot kouro ca pedepupann B SCOPUS.

4. Hama 3a6ens3aHy IMTATH HA MyOJMKAIMUTE TIO AUCEPTAIMATA.

[IpencraBenuTe OT JOKTOpaHTa MaTEPUAIU Ca M3IbJIHEHN ChIiacHO [IpaBuiHMKa 3a ycloBuATa U pefa
3a MpuA00MBaHEe HA HAYYHHM CTemeHH B Texamdecku yHuBepcureT — Codwsi, ¢ KOETO ca CTia3eHH

(dopManHUTE M3UCKBAHKS 3a MPECTaBSHE HA PE3yATaTH OT IUCEPTAIMOHHA TPYAOBE.



YBAKAEMU YWIEHOBE HA HAYYHOTO XKYPHU,
Crnien xaTo ce 3amno3Hax c npejctaBenus or Mar. uk. Kpacumup AtanacoB Kupos

AUCCPTALIMOHEH TPYA, AaBaM CJICHATA OLICHKA 3a HETrO:

1. AKTyajJHOCT Ha M3CJIeIBAHUS B AUCEPTAIUOHHUSI TPYyI MPo0JEeM B HAYYHO H
HAy4YHO-TIPUJIO’KHO OTHOIIIE HUE.

bermure dWyryHu ca HaMepwiM NpWIOKCHHE 3a M3pabOTBaHEe Ype3 OTJIMBAaHE Ha
JIeTailli TOMAJIOKEHM HAa WHTEH3MBHO aOpa3WBHO W3HOCBaHe. Te ca TepCrleKTHBEH
KOHCTPYKIMOHEH MaTepHall, OT KOMTO ce m3paboTBaT AeTaiii 3a MbTHOCTPOMTEIHH W
CEJICKOCTONIAHCKH MAIllMHH, ACTAiM U 000pyaBaHe 3a MAIlMHU B PyJ0A00MBa M MHHHATA
NPOMHUIIUIEHOCT, aBTOMOOIIOCTPOSHETO, TEXHOJIOIMYHI CHOPBHKECHHI 3a JIIPCKU IIEXOBE,
CMECOTIOATOTBUTEIHN MHCTANAIMH, APOOOMETHH MOYKCTBAIM anapaTd u T.H. OT ocobeHo
3HaYCHUE 3a MOCTHUTAHETO HA TOAXOAII KOMIUIEKC OT TEXHOJOTMIHH M €KCIUIOATAaIOHHH
CBOMCTBA € KOMIUICKCHOTO JIETHpaHe HAa YYTYHHTE, KOETO BIMSiC KaKTO BBPXY Xapakrepa
Ha EBTEKTUYHATA MATpUIA, TaKa M BbpPXY BUAA, TOJIEMHHATa M (hopMara Ha KapOWaWTE B
CTpyKTypaTa Ha 4uyryHa. [logxomsumsiT m300p Ha JIerWpand €JIeMEHTH U TSIXHOTO
KOJIMYECTBO, KAKTO M TPEIM3HO TMOAOpaHWTE pEXMMH Ha TEepMUYHA 00paboTKa Ha
NOYyYCHUTE OTJIMBKM Ca B OCHOBAaTa 3a IMOJydaBaHe Ha O YYryHH C TOBHILICHH
MEXaHWYHM M EKCIUIOATAIMOHHM CBOWCTBAa. MHO3MHA W3CIENOBAaTEIM  OT IIEJHSA CBSAT
NpoAb/DKaBaT W3CJEJBaHMATA CH B Ta3W o00NAacT, C IeJT Ch3JaBaHe HA HOBU M
YCHBBPIIEHCTBAHA CHCTAaBH HA O€JIM UYTYHH M peXHMMU 32 TEpPMUYHATA UM 00paboTKa.

Bcudko TOBa TpaBM JIMCEPTALMOHHMS TPyA aKTyajeH M 3Ha4uMM, KakTo 3a
TeopwsiTa, Taka W 3a NpaKkTUKaTa MU TPOM3BOACTBOTO HAa JETAailll OT BHCOKO
M3HOCOYCTOWYMBY O€JM YyTyHU.

[ToxBamHa e amOwmsATa Ha JOKTOpaHTa Ja BHEAPU pE3YyJNTaTHTE OT
m3cieoBaTeNIcKaTa CH paboTa Npu M3paOOTBAHETO HAa PEajHU JIETAIM W3IOI3BAHU B
NpaKTUKaTa, 32 JETAaM pabdoTeIy NpH pa3iMdHM CXEMU Ha HATOBapBaHE IPH YAAPHO U

yJIapHO- aOpa3vBHO M3HOCBAHE.

2.CTemneH Ha MO3HABaHe CHCTOSIHMETO HA MPO0JieMa U TBOPYE CKA HHTE PIpe TAlUs
HA M3MO0JI3BAHUTE JIUTE PATYPHHU U3TOYHUIIH.
W3BbpiieH € 00CTOSH aHalM3 HAa HAYYHHWTE H3CJICIIBaHMS TI0 MpoOJeMaTHKaTa Ha

JIACCPTALMOHHMST TPYHX, KaTo ca Imrmpann 153 nmreparypad w3TOodHMKA. ChInure



TPETUPAT BaXKHA BBOPOCH OT TEOpHSATAa W TPAaKTHKATa HA JIETHPAHETO M TEpPMHUYHATA
obpaborka ©Ha Oenwre uyryHn. HampaBeHa e kiacupuKampsi Ha M3IOJ3BAHUTE B
npakTHKaTa OenM YyryHH B 3aBHCHMOCT OT BHIa Ha MeTajHaTa Marpura (MepiHTHH,
MapTCH3UTHH, ayCTCHUTHA U JeJeOypuTHH), KaKTO W MO KOJMYECTBOTO W BHAA Ha
KapOuaure pasnonoxeHd B Hes. [locouena e TBbpHOCTTa HA OPTOPOMOMYHMS JKEJE3€H
kapoun (Fe, Cr)sC, tpuronamaus kapoun (Cr,Fe);Cs u kyomaeckus kapoun Me;3Cg, KOUTO
ca OCHOBHMTE TBbpAM (pa3u Ha KOMTO Oelure YYryHH JbDKaT BHCOKAaTa CH
M3HOCOYCTOMYMBOCT. PasriejaHo € BIIMSHUETO HA OCHOBHUTE JIETHPAIM €JIEMEHTH BbPXY
CTENEHTa HAa EBTEKTHMYHOCT M CTPYKTYpoOOpasyBaHETO B O€NHMTe WM3HOCOYCTONYHBU
YYT'YHH.

CriermaiHoO BHUMAaHKME € OT/EJICHO Ha JIETMpaHeTO Ha OeNuTe MEepIUTHUH YYT'YHH C
6op (B). Ilocouenn ca HeroBure CBOICTBa Ha KapOwmooOpa3yBaTenl B OejuTe XpOMOBU
YYT'YHH U MOAM(PUIMPAIIOTO MY JEHCTBHE BBPXY CTPYKTypaTa CBBP3aHO C TIOBUIIIABAHE HA
SIKOCTHHUTE TIOKA3aTeJI HA YyTYHUTE.

Bceuuko ToBa € MO3BONMWIO HAa JIOKTOpAHTa J1a HANpaBU apryMEHTHpaHa MNpeLeHKa
HAa CBHCTOSHHETO Ha Tpo0JieMa, W € WBTPaJWIo B HEr0 TOYHA M sICHA TpeJCTaBa 3a
npo0JeMaThkaTa Ha JUCEPTALMOHHMAT MY TPy, MOMOTHAJIO My € 1a (opMynmpa menra u
3aJlaynuTe KOUTO TpsiOBa Jja ObJIaT PELIeHH, KAKTO U J1a CTPYKTYPUPA METOAMKH 32 TAXHOTO
peamnupade. Hamupam, ue Karo KOJIMYECTBO M KadyeCTBO IOJ3BaHATa M IMTHpaHa
JUTEepaTypa € HAITBJIHO JOCTaThYHA 3a IeJIUTEe Ha M3CJenBaHeTo. [lomydeHure pe3ynarary,
HANPaBeHUTE B JHCEpPTAIMsATAa W3BOAM M W3IOJI3BAHUTE OT JIOKTOPAHTa TEOPHH He
NPOTHUBOpEYAT HA PE3yATaTHTE TMONYyYSHH OT JIPYrH M3CIENOBATENM M Ha OOIIONpUETHTE
Hay4YHH TEOpHM B 00JIaCTTAa.

Kazanoro mMu maBa moBOJ Ja 3aKifo4a, 4e JOKTOpaHTa MPHUTEXaBa MHOIO J00pU
MO3HAHUS B W3CJICABAHATAa OT HETO 00JIACT, MO3HABa MHOIO J00pEe M3MOI3BAHUTE OT HETO
UBCIICIOBATEIICKM METOIM W yMee CBOOOJHO Ja TH TMpwiara KbM peIlaBaHETO Ha
MPAaKTHYECKH BBIPOCH B 00JIACTTA HA MAaTEPHATIO3HAHUETO.

JlucepTaimoHHUIT TpPyAd € ToApeleH cucTeMarndHo. OTaenHuTre dYacTH ca
JOTMMECKH M METOAMYHO cCBbp3aHd. CTWIBT Ha WBJIOKEHHE, TMPEJCTaBIHETO U
MHTEPIPETUPAHETO Ha pe3yiTaTUTe ca Ha 1o0po HuBO. ToBa mpenmonara 3aJbiI00YeHO

NOo3HaBaHC Ha CHIIHOCTTA U CHCIII/I(i)I/IKaTa Ha MPOBCACHUTC H3CJICABAHHA OT HOKTOpPAHTA.



2. CnoTBeTCTBHE HA n36paHnTe METOJMKH HA H3CJIeIBAHEC H NMocCTaBecHAaTa

oeJ 1 3aa94 HaA JTUCePTANUOHHUA TPYA M C MIOCTUTIHATUTE NMPUHOCH.

Pazpaborena e nucepramms, KOATO uWMa sCHO (opMyinupaHu mpoOsieM, Ied U
3a/ja4y, MOpearoyiarai Hay4yHO u3cie[BaHe. JlucepTaloOHHMAT TpyJ IOKa3Ba, ye Mar.
mwk. Kpacumpp ArtanacoB KupoB mno3HaBa HayyHaTa JMTepaTypa W HAy4YHUTE
MOCTIDKEHUsT B M3CJIE/IBaHATA OT HEro HaydyHa 00JacT, OTKPOWI € OCHOBHUTE TMpOOJIeMHU,
dbopmMynHpan € NpaBWIHO M SICHO IIEJIMTE HAa CBOETO K3CJIE/IBaHE, & Ype3 HANPAaBEHUAT OT
HEeTO TpaBWIEH MoAOOp W KOMOWHMpaHe Ha METOAWTE Ha U3CienBaHe (MeTtasorpadus,
MEXaHIMYHH M3IHTaHus (MaKpO W MHUKPOTBBPIOCT, SIKOCT HA Or'bBaHE M yJapHa >KWIaBOCT),
KauecTBEH (Pa30B M KOMMUECTBEH PEHTTCHOCTPYKTYpEH aHamm3 (3a OompejersHe Ha
KOJIMYECTBOTO Ha KapOumaure W OopumHu (asu B CTPyKTypaTa) M TPUOOJOTHIHUTE
U3CIIC/IBaHMS) € HAMEpWwl NpaBWIHMS TMOAXON KbM IOCTHTaHe Ha TOCTaBEHUTE B

AUCCPTALIMOHHUA TpPYyJ LCJIN.

B xoma Ha pa3paboTBaHe Ha IWCEPTAIMOHHUS CH TPYI, JOKTOPaHTA € MOKa3al
KOMIUIEKCHU YMEHHS B 00JlacTTa Ha TeopusTa U eKcrepuMeHTa. J[eMOHCTpHpa € BHCOKU
TO3HAHUS B TEOPWATA U TMPAKTHKATa HA JISTHPAHETO W TepMUUYHATAa 00paboTKa Ha Oeymre
YYI'yHH. Y CIICIIHO Ca peaM3WpaHd MOCTABCHUTE B HAYAJIOTO HA JIUCEPTAIMOHHUS TPYH

IIeJT U 33/1a4¥, HATIPAaBEHU Ca M3BOAH, (pOPMYIHMpaHH ca MPUHOCH.

3. Kparka aHaIMTHYHA XapaKTepPUCTHKA HA CHABPKAHHETO M OIleHKAa Ha
JOCTOBEPHOCTTA HA MaTepHajia, BbPXY KOWTO ce rpaasiT MIPUHOCUTE HA

AMce PTAUMOHHUSA TPYA.

Ot mpejacTaBeHHTE, NHUCEPTAIFOHSH TPyH W pedepar KbM HEro, SICHO JIMYH, 4Ye
BKJIFOUCHMAT B TSAX JIOKA3aTEJICTBEH MaTepHall € JeJio Ha JTOKTopaHTa. B ocHoBaTa Ha
JIUCEPTAIOHHMS  TPYyA Cca 3aJleTHAIM MeTalorpad)cku  WM3CieBaHus, MEXaHUIHU
mruranvs, (pa3oBU, PEHTTEHOCTPYKTYPHU M TPUOOJIOTMYHH W3CJICJIBAHHS , KATO BCSKO OT
TSX € OIMCAaHO TEeKCTOBO W WIIOCTpUpaHO C ¢urypu U TaOmmiy. ABTEHTHYHOCTTa Ha
NPWIOKEHUST TEKCTOBU M CHUMKOB MaTepras He OyJH B MCH HMKAKBH ChbMHEHHS, Y€ TOBA
ca OpWIMHAJIHM PE3YJITATH TOIYYCHH TPH M3ITBIIHCHUETO HA W3CIIEIOBATEIICKAaTa IMporpamMa
HayepTaHa oT JIoKTopaHTra. Mickam ia orbenexa, ue 10 TO3U MOMEHT He ChM TOTydaBaj OT
JPYTH 3aWHTEPECOBAHM CTPaHH, CHTHAM 32 HENPAaBOMEPHO M3ION3BaHe (IUIATMATCTBO) Ha

HAay4YHH PE3YyJITAaTH OT JOKTOPAHTA.



4, OcHOBHH HAyYHHU, HAYYHO-TIPUJIOKHU M TMPUJOKHH TIPUHOCH Ha

AMCePTAMOHHUS TPYA.

A. Hayunm npusnocu: [lpuHoca dopmynmpan or aBTOpa MOI HOMEpP €IHO Ce
Hy’)Kae OT TpeI3HUpaHe, B CMUCHII, Y€ HE MOXKE J1a TBBPAUM Y€ ChCTABUTE C HaM-
roJsIMO KOJMIMIECTBO OOp ce€ J00MDKaBaT MO ChCTaB /IO €BTEKTHUHHS 0Oe3 na
IIOCOYMM KOJIKO. B TO3U CMHUCBHII MOXKEC JIM Ha TB'pr[I/HVI, qye B’bI‘J’ICpOI[HHSIT
CKBUBAJICHT Ha Yyr'yHa JITUPaH C OOp € CyMa OT KOJIMYECTBOTO HA BBIJIEPOAA U
komaecTBOTO Ha 00pa (Cexp =3.1%C+1.25%B), BnusgsaT qu xpoma U MoiuOjeHa
Bpry B’I)FJIepO[[}I[/IH CKBHUBAJICHT U CTCIICHTA HAa CBTCKTHUYHOCT Ha qyryHa 1 akKo

OTTOBOpa € Ja-Kak?

b. HayuyHo - npuJI0O:KHH IPUHOCH

Hsmam 3a6em1exku KbM MOCOYEHUTE HAYYHO-TIPWIOKHU TIPUHOCH.

B. IIpnJjio:kHu npuHOCH
ChrinaceH cbM ¢ (POPMYIIUPAHUTE TIPIIOKHU HPUHOCH.

5. IlpeacTaBsiHe Ha AUCePTAUMOHHMS TPYA B NYOIMKAUM-0poii M XapakTep

HA U3JAaHHUATA B KOUTO Ca HyﬁJII/IKYBaHI/I pe3yaTaruTe

OO0mo 1o JUCEpTAIMOHHMS TpPYyJ Ca HampaBeHH ImecT (6 ) mMyOJHKaIMd KaTo
YETUPU OT TSAX Ca HA KUPWIWIA, a JIBE Ca HA JaTuHWI@. [lyOnvkaimure Ha JaTHHHMIA Ca
WHIICKCUPAH B CBETOBHOM3BeCTHaTa 0a3a gaHHM ¢ HaydHa wHpopmammsi — SCOPUS,
ISSN  1691-5402 . Jlpyru Tpu myOJMKampy ca HAOpaBEeHA HA MEXKIYHAPOITHU
KOHpepeHIMM C HaydHo pedepupaHe U eIHa TMyOluKalmsi € Ha pernyOJIMKaHcKa
KoHpepeHIWsI C HaydHO pedepupane KaTo Ta3W TyOJUKaIMsg € CaMOCTOSATENIHA 3a
nokTopanta. B octananure niet (5) myOJMKaMu Ha JTOKTOpaHTa, TOM € ChaBTOP.

Cpimre oTpa3siBaT OCHOBHUTE PE3YyJITATH OT TPOBEICHUTE HM3CJICIBAaHMS M JaBaT

A0CTaTbh4Ha NPEACTaBa 3a IIOCTUTHATUTC PE3YJITATHU.

6. IIpenopbku u 3a0eJ1e KKH

Hsamam 3a0enexky, KOUTO Ja TOCTaBAT MOA CHMHEHHE JIOCTOBEPHOCTTA Ha
BBBpIICHATA OT JOKTOpaHTa paboTa W TPEACTABEHUTE B JUCEPTALMOHHUSI TPYH

pe3yaTaTu.



[Ipenopbkata KOSTO CbM OTHpPaBWI IPU KOMEHTapa Ha HAYYHWUTE IPUHOCHU B
JIUCEPTAIMOHHKS TPYI, MOXKE Jla CTaHe Jo0pa OCHOBA 3a pa3BUTHE B ObJeIIaTa My HaydyHa

IENHOCT.

7. 3ak/ioue Hue

Crnen kato ce 3amo3Hax ¢ MaTepualiuTe Mo JUCepTalyiITa CUYUTaM, Y€ € M3ITbJIHEeHA
oOpa3oBaTesHaTa Iied HA JOKTOpaHrypata u muckBanmsita Ha 3PACPB, IlpaBwinnka Ha
npwiaravetTo My u [IpaBwiHuka 3a peja M ycjaoBUATa 3a NpuaoOMBaHE Ha HAYYHH CTENCHU
B TY-Codus. IlpenBun akTyaqHOCTTa M 3HAUMMOCTTA HAa TOCTUIHATHTE HAYYHH, HAYYHO
NPWIOKHU W TPWIOKHU TPUHOCH B TNPEJCTAaBEHMST MU 32 PELEH3Us AUCEPTalMOHHUS
Tpya Ha Tema ,BUCOKOXpOMOBHM Oe€nM 4yryHH, JITHpaHd ¢ Oop“, pa3paboTeH OT HHXK.
Kpacumup AtanacoB KupoB, cmsaTam, 4ye TOH mIpurexkaBa HEOOXOAUMUTE KauyecTBa U
OTrOBaps Ha W3UCKBaHWATA 3a TNpuaoOMBaHe Ha oOpa3oBaTejHATA M HaydyHa CTeleH
,JIOKTOp”.

IIpennmaram Ha yBaxaemoro Hayuno JKypu na B3eMe pelieHuMe ¢ KOETO Ha Mar.
mk. Kpacumup ArtanacoB KupoB na 0bae mpuchieHa oOpa3oBaTeHaTa M HaydyHa CTENCH
»JIOKTOpP” B 00JaCT Ha BHUCIIETO oOpa3oBaHue S5.” TeXHWYECKH HAYKW , MO MPOQeCHOHATHO
HarpaBieHye S.1. ,MalllMHHO MHKEHEpCTBO®, Hay4Ha clelMaiHocT ‘MaTepuano3HaHue U

TEXHOJIOTM Ha MAIIMHOCTPOUTCIIHUTC MaTepI/IaJ'II/I”

Codust Penensenr:
17.06.2024r. [non, n-p vk, MBan [TaHos/
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of a dissertation for the acquisition of the educational and scientific degree
sDoctor*
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Author of the dissertation: MEng. Krasimir Atanasov Kirov

Dissertation topic: High chromium white cast irons alloyed with boron

Reviewer: Assoc. Prof. Dr. Eng. Ivan Tonchev Panov

Materials provided by the doctoral student

1. Dissertation work on the topic “High chromium white cast irons alloyed with boron” containing: 129
standard typewritten pages, 23 tables, and 66 figures, Title page, Contents, Introduction, Research part
organized in 6 chapters, Main conclusions, Contributions of the Dissertation and Bibliography with 153
cited scientific sources of which: 69 in the Cyrillic alphabet, 84 in the Latin alphabet and O internet
addresses.

2. Dissertation abstract containing: Relevance of the problem; Purpose and tasks of the dissertation;
Description of the experiments performed, and the research methods used; Main results obtained;
Conclusions; Application of research results; List of contributions and List of dissertation publications;
Annotation in English on the last page;

3. Copies of publications on the topic of the dissertation— six (6), List of scientific conferences where
parts of the research have been presented - six (6), two of which are referenced in SCOPUS.

4. No citations of publications on the dissertation were noted.

The materials submitted by the doctoral student were completed in accordance with the Regulations on
the terms and conditions for acquiring scientific degrees at the Technical University - Sofia, which

complies with the formal requirements for the presentation of dissertation results.



DEAR MEMBERS OF THE SCIENTIFIC JURY,
After having read the dissertation presented by MEng. Krasimir Atanasov Kirov,
I give the following assessment:

1. Relevance of the researched problem in scientific and scientific-applied terms

White cast irons have found application in the manufacture by casting of parts
subjected to intense abrasive wear. They are a promising construction material from which
are made parts for road-building and agricultural machinery, parts and equipment for
machinery in the mining and quarrying industry, automotive industry, technological
equipment for foundries, mixing plants, shot blast cleaners, etc. Of particular importance
for achieving a suitable complex of technological and operational properties is the complex
alloying of cast irons, which affects both the nature of the eutectic matrix and the type, size
and shape of the carbides in the cast iron’s structure. The appropriate choice of alloying
elements and their quantity, as well as precisely selected heat treatment regimens of the
resulting castings are the basis for obtaining white cast irons with increased mechanical
and operational properties. Many researchers around the world are still doing research in
this area, with the aim of creating new and improved white iron compositions and heat
treatment regimens.

All this makes the dissertation relevant and significant for both theory and practice
in the production of highly wear-resistant white cast iron parts.

The ambition of the doctoral student to implement the results of his research in the
manufacture of real parts used in practice, for parts operating under different loading

schemes in impact and impact-abrasive wear is commendable

2. Degree of knowledge of the state ofthe problemand creative interpretation of the
literature sources used.

A thorough analysis of the scientific research on the problems of the dissertation
has been carried out, citing 153 literature sources. They address important issues in the
theory and practice of alloying and heat treatment of white cast irons. A classification of
white cast irons used in practice is made depending on the type of the metal matrix
(pearlitic, martensitic, austenitic and ledeburitic), as well as the amount and type of
carbides located in it. The hardness of the orthorhombic iron carbide (Fe, Cr)s;C, the
trigonal carbide (Cr, Fe);C3z and the cubic carbide Me,3Cs, wWhich are the main hard phases

to which the white cast irons owe their high wear resistance, is indicated. The influence of



the main alloying elements on the degree of eutecticity and structure formation in white
wear-resistant cast irons is discussed.

Special attention is paid to the alloying of white pearlitic cast irons with boron (B).
Its properties as a carbide-forming agent in white chromium cast irons and its modifying
effect on the structure related to the increase of the strength indicators of the cast irons are
pointed out.

All this has allowed the doctoral student to make a well-grounded assessment of the
state of the problem and has given him a precise and clear idea of the problems of his
dissertation, has helped him to formulate the goal and the tasks to be solved, as well as to
structure methods for their implementation. | find that in terms of quantity and quality the
literature used and cited is quite sufficient for the purposes of the study. The results
obtained, the conclusions drawn, and the theories used by the doctoral student do not
contradict the results obtained by other researchers and the generally accepted scientific
theories in the field.

All this gives me reason to conclude that the doctoral student has a very good
knowledge of the field he is researching, knows the research methods he uses very well
and can apply them freely to the solution of practical questions in the field of materials
science.

The dissertation is organized systematically. The individual parts are logically and
methodically connected. The style of exposition, presentation and interpretation of the
results are at a good level. This implies a thorough knowledge of the nature and specifics

of the research conducted by the doctoral student.

2. Correlation between the chosen research methods and the stated aim and

objectives of the dissertation, and the achieved contributions.

A dissertation that has a clearly formulated problem, aim and objectives suggesting
a scientific study has been developed. The dissertation shows that MEng. Krasimir
Atanasov Kirov knows the scientific literature and achievements in the scientific field he is
investigating, he has identified the main problems, has formulated correctly and clearly the
objectives of his research, and through his correct selection and combination of research
methods (metallography, mechanical tests (macro and micro hardness, flexural strength
and impact toughness), qualitative phase and quantitative X-ray structure analysis (to
determine the amount of carbide and boride phases in the structure) and tribological

studies) he has found the right approach to achieving the objectives set in the thesis.



While developing his dissertation, the doctoral student has demonstrated complex
skills in theory and practice. He has demonstrated a high knowledge of the theory and
practice of alloying and heat treatment of white cast irons. The aim and objectives set at
the beginning of the dissertation have been successfully realized, conclusions have been

drawn, contributions have been formulated.

3. Briefanalytical description of the content and assessment of the reliability

of the material on which the contributions of the dissertation are built

It is clear from the submitted dissertation and abstract that the evidence
included therein is the work of the doctoral student. Metallographic studies, mechanical
tests, phase, X-ray structural and tribological investigations form the basis of the
dissertation, each of which is described textually and illustrated with figures and tables.
The authenticity of the attached textual and photographic material does not raise any
doubts in my mind that these are original results obtained through the implementation of
the research program outlined by the doctoral student. | would like to point out that up
until now | have not received from other interested parties any signals of unauthorized use

(plagiarism) of scientific results by the doctoral student.

4. Main scientific, scientific-applied and applied contributions of the
dissertation.

A. Scientific contributions: the contribution formulated by the author under
number one needs to be clarified, in the sense that we cannot claim that the
compositions with the highest amount of boron are close in composition to the
eutectic without stating how much. In this sense, can we say that the carbon
equivalent of cast iron alloyed with boron is the sum of the amount of carbon and
the amount of boron (Cequiv.=3.1%C+1.25%B), do chromium and molybdenum
affect the carbon equivalent and the degree of eutecticity of cast iron, and if so,

how?

B. Scientific-applied contributions

I have no objections to the above mentioned scientific-applied contributions
C. Applied contributions

| agree with the formulated applied contributions.



5. Presentation of the dissertation in publications - number and nature of the

journals where the results have been published

In total, six (6 ) publications have been made on the dissertation, four of them in the
Cyrillic alphabet and two in the Latin alphabet. The publications written in the Latin
alphabet are indexed in the world-renowned database of scientific information - SCOPUS,
ISSN 1691-5402 . Three other publications were presented at international conferences
with scientific refereeing and one publication was presented at a republican conference
with scientific refereeing and this publication was written solely by the doctoral student. In
the remaining five (5) publications the doctoral student is a co-author.

They reflect the main results of the research conducted and provide sufficient
insight into the results achieved.

6. Recommendations and remarks

| have no remarks that would cast doubt on the credibility of the work done by the
doctoral student and the results presented in the dissertation.

The recommendation | have made when commenting on the scientific contributions

in the dissertation may become a good basis for his future scientific work

7. Conclusion
Having familiarized myself with the dissertation materials, 1 believe that the

educational objective of the doctoral program and the requirements of LDASRB, the
Regulations for its implementation and the Regulations on the terms and conditions for
acquiring scientific degrees at TU-Sofia have been met. Considering the relevance and
significance of the scientific, scientific-applied and applied contributions achieved in the
dissertation submitted to me for review on "High chromium white cast irons alloyed with
boron”, written by MEng. Krasimir Atanasov Kirov, | believe that he possesses the
necessary qualities and meets the requirements for the acquisition of the educational and
scientific degree "Doctor".

| propose to the esteemed Scientific Jury to award MEng. Krasimir Atanasov Kirov
the educational and scientific degree "Doctor" in the field of higher education 5. Technical
sciences, professional field 5.1. Mechanical engineering, scientific major Materials Science

and Technology of Engineering Materials.

Sofia Reviewer:
17.06.2024r. / Assoc. Prof. Dr. Eng. Ivan Panov /

5



