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CTAHOBUUWE

BbpXY AVCEPTaLMOHEH TPY/ 3a npuaobusaHe Ha oBpazoBaTenHa u
HayvHa CTerneH ,JoKTop"

ABTOp Ha AMCEpPTALMOHHMS Tpya: Mar. uHx. MeaHka Jlunosa OdenoBa

Tema Ha auceptaumonHmns Tpya: WU3CNEOBAHE NAPAMETPUTE HA
NMYKHATUHOYCTOWUYUBOCT MNMPU
NErMPAHU CTOMAHU 3A PA3JTNYHU
PEXUMU HA TEPMOOBPABOTKA

UreH Ha Hay4YHOTO Xypwu: npod. AH uHx. UBan MnaneHoB Kparnos

1. AkTyanHocT Ha pa3paboTBaHusi B AUCEPTALMOHHUA Tpya npobnem B
Hay4YHO U Hay4YHO-NMPUIOXHO OTHOLWEeHune

[INCepTaLMOHHNSAT TPyA € MOCBETEH Ha aKkTyarHa HaydyHouscriefosarvericka u
MpUnoXHa TemaTuka. MHTeHauTeTa Ha HayyHWTe u3crneaBaHus B Tasu obnact npes
NOCNeaHNTE FOAVHN U CUMHO MPWUIIOKHUAT XapaKkTep Ha aHanoruyHy paspadoTku
[l0Ka3BaT AMcepTabunHua xapakrep Ha Temarta. B npeanoxeHus Tpyn ca U3nonssaHi
ChEPEMEHHM TEXHONOMMUHKM pelleHus U rnoaxoaw. Pesynrature morat Aa crnyxart
KaTo OCHOBA 3a crieABally paspaboTKu U NPaKTUYECKN NPUIOKEHNS.

2. CreneH Ha no3HaBaHe CbLCTOAHWETO Ha npobrieMa M TBOpYeCKa
WHTeprnpeTauus Ha nuTepaTypHusa MaTepuan

[ncepTaHTbLT rMoKasBa MHOro [Aobpo rosHaBaHe Ha npobnemartukara W
afeKsaTHO UHTepnpeTupa nuTepaTypHus maTtepuan. Toea nuyn OT HanpaBeHUA
nutepaTtypeH o630p, KakTo 1 OT pedepupaHuaTa B Apyrute rnasu Ha aguceprauuaTa.
B pesynTaTt KOpeKTHO ca AeduHUpaHu uenta v sagaqynute Ha AUcepTaunoHHNsA TPYA.

ABTOpBT € uuTupan 99 n3touHuka, ot Kouto 11 Ha Kupunuua, NoBEYETO OT KOUTO
CbBpEeMEHHU W« afjekBaTHW Ha TemaTta, KOeTo € nokKkasarten 3a Saﬂ'bJ'IﬁOHEHO
no3HaesaHe Ha pellaBaHnTe I'Ip06ﬂei\ll|/|.

3. ChLoTBeTCcTBME Ha M3bpaHaTa meToAMKa Ha u3criegBaHe U nocrtaBeHarta
Len v 3aAayv Ha AucepTauMOHHUA TPYA C NOCTUrHATUTE MPUHOCHK

N3bpaHaTa METOAMUKA Ha n3creaBaHe CbOTBETCTBA Ha NOCTABEHUTE LIEM W
3afaun Ha gucepTaumaTa. PaspaboTeHa e HOBa TexHororusi 3a uspabotka Ha
pecopeH OonT 3a KenesombTHWS  EeneKTPOTPaHCMopT. M3BbplUueH €
CUCTEMATUUYEH CpaBHUTENEH aHanMU3 Ha NyKHaTWHOYCTONYMBOCTTa Ha rernpana
cTomaHa 42CrMo4 npu pasnuyHn pexumMi Ha TepmoobpaboTka. PaspaboTeH e
OpurMHaneH uJMcrieH MoAern 3a oOueHka Ha KpuTudHata ObnboynHa Ha
AYKHATUHY B LIAPHUPHU BONToRe, 62a3upaH Ha METOAA Ha KPaHUTE eNneMeHTH
B cpegata Ha ANSYS Workbench. BbBepneH e HOB UHTErpvpaH noaxof 3a
BanuavpaHe Ha FEM wmopenvTe 4pes3 ekcnepvMeHTanHu UsnuTBaHua Ha
KOMMaKTHU ofBpasuy U aHanuM3 Ha KoedWLMEeHTa Ha WHTEH3WBHOCT Ha
HanpexeHusTa. [NpegnoxeHa e MHOBaTVWBHa MeEToAMkKa 3a DespaspyLumTeneH



KOHTPOMN M OLiEHKA Ha OCTaTbYHMA PECYPC Ha LWapHUpHK GonToee, basnpaHa Ha
CbBPEMEHHM YNTPA3BYKOBU TEXHONOTMN C PasnpaHn PeLLETKN.

4. Hay4yHu n/vnu Hay4yHO-NPUNOXHW NPUHOCKU Ha AUCepTauUOHHUA TPy

[AncepTaunoHHUAT TPyL, UMa Hay4YHO-NMPUNOXKEH XapakTep, KOETo ce onpe-
[lens OT nocTaBeHaTa uen U peweHute 3agaudn. MNpuHocuTte ca dopmynupaHn
afeKBaTHO N UMAT HaYYHO-MPUSIOXEH M NMPUNOXeH xapakrtep. Te morat ga ce
npuemar kaTo: doopmMmynupaHe n obocHoBaBaHe Ha HOBa XUnoTesa, foKasBaHe C
HOBW CpPEACTBa Ha CbLIECTBEHO HOBW CTpPaHM Ha MO3HaTW Hay4dHU Teopuu,
Ccb3[laBaHe Ha HOBWM METOAMN, KOHCTPYKLMW, CXEMU N TEXHOMNOINMK, U noryyasaHe
Ha MNOTBbPAUTENHM dakTn. 3aefHO € pellaBaHeTo Ha nocTaBeHuTe uenu,
AUCEPTaAHTLT MNOKa3Ba BafeeHe Ha MPUIoXKHW MporpamMHu NPOAYKTH, KakTo U
Ha TEXHUKU 33 M3MEPBaHUS Ype3 CbBPEMEHHW TEXHOMOMU U CUCTEMMU.

5. NpeyeHka Ha Ny6GnuvKauuuTe NO AUCEPTALMOHHUA TPYA

OCHOBHUTE pesynTaTy OT OVCEPTAUMOHHMSA TPyAd ca anpobupaHn B 5 HayvyHU
nyGnvkaumm, YeTupy OT TsIX ca B HayyHu chopymMu B CTpaHaTta, W efHa Ha aHrTUACKH

e3nk, uHaekcmpada B SCOPUS. Ta uma egHo uutupaHe. Cped Tesu nyGrmkauum
HAMa caMOCTOATENMHAa Ha KaHaungaTta.

MpepcraBenuTte nybnvkauuy ca B obrnactra Ha gucepTauyoHHNA TPyA.

6. MHeHus1, NpenopbKA U Genexku

[ncepTaunoHHNAT Tpya e pobpe crpyktypupaH. He Hamepux CbLHOCTHU
rpeLuKky, a opopMIeHneTo e MHoro 4o6po.

MNpuemam npeTeHanpaHuTe NPUHOCK, HO CMATaM, Ye MoraT Aa ce dpopmynupar
no-gobpe, KaTo NO-CUNHO Ce OTKPOAT HOBOCTUTE U MPUIioXHaTa nm cTpaHa.

CbBeTBaM AOKTOpaHTa Aa nybnukysa B ObAeLle 1 camoCcTOsATENHN paspaboTku,
Oa rv npegcrass Ha vy, €3UK B pedpepupann nsgaHus.

Bbnpekn oTnpaBeHuTe Oenexkn W MNPernopbKuM, CTAaHOBULLETO MK 32
AucepTaunoHHNS TPYA € NOSNTOXUTENHO.

7. 3aknoyeHue

[vcepTauMoHHUAT Tpyn CbOTBETCTBA Ha W3MCKBaHMATa 3a Mofy4aBaHe Ha
oBpasoBarenHa M HaydHa cTeneH ,Ao0kTop“. lNpruHOcCUMTE uMaT HayYHO-MPUITOXKEH
XapakTep 1 B OCHOBHAaTa CY 4acT ca aBTOPCKU Ha KaHAugaTta.

OTYMTaNKM 3HAYMMOCTTaA Ha NMPUHOCUTE Ha JOKTOpaHTa mar. uHx. Meanka
INunoea [lenoBa, npeanaram aa u 6bae npucbaeHa obpasoBarerniHaTa U Hay4Ha
cTeneH ,,A0KTop“ B npodecuoHanHo HanpasneHdue 5.1. MalwmMHHO MHXEHepPCTBO,
HayuyHa cneuuanHocT ,[TpunoxHa mexaHuka“.
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OPINION

on a PhD thesis for the acquisition of educational-and
scientific degree "PhD" '

Author of the PhD thesis: M.Eng. Ivanka Lilova Delova

Theme of the PhD thesis: INVESTIGATION OF CRACK RESISTANCE
PARAMETERS IN ALLOY STEELS FOR
DIFFERENT HEAT TREATMENT MODES

Member of the scientific jury: Prof. D.Sc. Eng. Ivan Mladenov Kralov

1. Relevance of the problem developed in the thesis in research and
research-applied terms

The thesis is devoted to a current research and applied topic. The intensity of
research in this field in recent years and the highly applied nature of analogous
developments prove the thesis topic's character. In the proposed work modern
technological solutions and approaches are used. The results can serve as a basis for
further developments and practical applications.

2. Degree of knowledge of the state of the problem and interpretation of the
literary material

The PhD student shows very good knowledge of the issues and adequately
interprets the literature. This is evident from the literature review as well as the
references in the other chapters of the thesis. As a result, the aim and objectives of
the PhD thesis are correctly defined.

The author has cited 99 sources, of which 11 in Cyrillic, most of them
contemporary and adequate to the topic, which is an indication of a thorough
knowledge of the problems addressed.

3. Correspondence of the chosen research methodology and the stated aim
and objectives of the thesis with the achieved contributions

The chosen research methodology corresponds to the set aim and objectives of
the thesis. A new technology for manufacturing a spring bolt for railway electric
transport has been developed. A systematic comparative analysis of the crack
resistance of 42CrMo4 alloy steel at different heat treatment modes was performed.
An original numerical model for the estimation of critical crack depth in hinge bolts
based on the finite element method has been developed in the ANSYS Workbench
environment. A new integrated approach to validate FEM models by experimental
testing of compact specimens and stress intensity factor analysis is introduced. An
innovative methodology for nondestructive testing and residual life assessment of
hinge bolts based on advanced phased array ultrasonic technologies is proposed.

4. Research and/or research-applied contributions of the PhD thesis

The PhD thesis has a research and applied character, which is defined by the
set goal and the solved tasks. The contributions are adequately formulated and have
research and applied character. They can be taken as: formulation and substantiation



of a new hypothesis, proving with new means of substantially new aspects of known
scientific theories, development of new methods, constructions, schemes and
technologies, and obtaining confirmatory facts. Along with addressing the stated
objectives, the PhD thesis demonstrates proficiency in applied software products as
well as measurement techniques using advanced technologies and systems.

5. Assessment of publications on the thesis

The main results of the PhD thesis have been approbated in 5 scientific
publications, four of them in scientific forums in the country, and one in English,
indexed in SCOPUS. It has one citation. Among these publications there is no
independent one of the candidate.

The presented publications are in the field of the thesis.

6. Opinions, recommendations and comments

The dissertation is well structured. | found no substantive errors and the layout is
very good.

| accept the claimed contributions, but | think that they could be better formulated
by highlighting the novelty and the applied side more strongly.

| advise the PhD student in future to publish independent papers and to present
them in foreign language in refereed journals.

In spite of the comments and recommendations, my opinion about the PhD thesis
is positive.

7. Conclusion

The thesis corresponds to the requirements for obtaining the educational and
scientific degree "PhD". The contributions are of research and applied nature and are
mainly the authorship of the candidate.

Considering the significance of the contributions of the PhD student,
M.Eng. Ivanka Lilova Delova, | propose to be awarded with the educational and
scientific degree "PhD" in the professional field 5.1. Mechanical Engineering,
scientific specialty "Applied Mechanics".

Date: 22.06.2025 MEMBER OF THE JURY:

(Prof. D.Sc. Eng. Ivan Kralov)



