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CTAHOBMLLE

Bbpxy AvceprauvoHeH Tpya 3a npuao6usaHe Ha oGpa3oBaTenHa u
Hay4Ha cTeneH ,,JOKTOP” B HayuyHaTa o6nacT 5 ,,TexHu4Yecku Hayku®,
npodecuoHanHo HanpasneHue 5.1 ,,MawuWHHO MHXeHepCTBOY,

Hay4Ha cneuyunanHoct “lpunoxHa MexaHuka“

ABTOp Ha gucepTaLMOHHUA TPYA: Mar. unx. Ueanka flunosa Hdenosa
Tema Ha gucepTauMoOHHUA TPyA:

»M3cneaBaHe napamMeTpuUTe Ha NyKHaTUHOYCTONYMBOCT MpPU nervpaHu CTomMaHm 3a
pPas3nu4yHu pexumMun Ha TepmooGpaboTka“

UreH Ha Hay4HOTO Xypu: npod. 4-p nHxK. BLnbo Hukonos Hukonos

1. AKTyanHocT Ha pa3paGoTBaHWs B AUCEPTaLMOHHNSA TPYA NPO6GReM B Hay4HO U
Hay4YHOMPUII0XKHO OTHOLWEHue

B paspaGoTerus aucepTauMoHeH TpyA ca PeLleHN KOHKPETHW 3aAaqu 1 ca MomnyyeH
pesynTati, KOUTO MMaT NMPSKO NPUIIOXKEHNE B MHAYCTPUATA U MoraT Aa 6baaT ocHoBa 3a
paspaboTeaHe Ha ePeKTUBHYM CTpaTErn 3a MHCMIEKLMS 1 MOAAPBKKA Ha BUCOKOOTFOBOPHW
MalLUWHHW eNEMEHTW B peanHa exkcnnoaraLlnoHHa cpeaa.

HacTosiLLoTOo n3crnessaHqe e akTyanHo, Kakto OT TEOPEeTUYHA, TaKka U OT NpakTuYecka
rmefHa Touka, Thid KaTo € HeobXoAMMO npunaraHe Ha CUCTEMEH MOAXO04 KbM aHanvsa Ha
MyKHAaTUHOYCTOWYMBOCTTA HA fervipaHy CTOMaHu MpU  pasnuyHi  PeXuMKU  Ha
TepmoobpaboTka upes cbueTasaHe Ha NabopaTopHu UNUTBAHNA, CLBPEMEHHW METOAM 3a
GespaspyLumMTeneH KOHTPOM U YUCIIEHO MoAenvpaHe.

2. CteneH Ha no3HaBaHe CBbCTOAHUETO Ha npoﬁnema n TBOpP4YeCKa

WHTeprpeTauusa Ha NnUTepaTypHUA MaTepuan

AvcepTaHTLT nokassa MHOro fobpo nosHaeaHe Ha npobnemaTtvkara 1 ageksaTHO
VHTEPNpeTVpa nuTepaTypHua matepuan. Tosa nuum oT HanpaBerus nuTepaTypeH 0630p v
OT pedrepvipaHvsaTa B ApYyruTe rMaeu Ha avcepTaumsTa.

ABTOPBT € umTupan 99 nsTo4HuKa, oT KouTo 11 Ha Knpunuua, noBeYvyeTo OT KOWUTO
CbBPEMEHHW W MO TemMaTa Ha AucepTauuAaTa, KOeTo € nokasaTen 3a 3agbnbouyeHo
rno3HaBaHe Ha peluasaHus npobrem.

KopekTHo ca aethuHupanu LUenTta v sagauurte Ha QUCEPTALMOHHS TpyA.

3. CroTBeTCTBME Ha M3GpaHaTa MeTOAMKA Ha u3cneaBaHe W NOCTaBeHaTa Len u

3apjavv Ha AMcepTauuoOHHMUA TPy C NOCTUTHATUTE NMPUHOCHK

Cuntam, ye usbpaHata MeToAMKa Ha U3CreaBaHe e B CbOTBETCTBME G NOCTaBeHaTa
Len v 3afavym Ha gucepTaunoHHusa Tpya,.

PaspaboTteHa e HoBa TexHonorusa 3a n3paboTka Ha pecopeH BONT 3a Xene3omsTHUS
€JIeKTPOTPaHCnopT.

WsBbplueH e cpaBHUTErNeH aHanMs Ha MyKHATVHOYCTOWYMBOCTTA Ha NervpaHa
cromaHa 42CrMo4 npw pasnuyHy pexumMy Ha TepmooBpaboTka.

PaspaboTeH e uucrnen mopen c npunoxenve Ha MKE B cpegata Ha ANSYS
Workbench 3a oueHka Ha kpuTU4HaTa AbNGOYMHA Ha NYKHATUHY B LapHUPHK BonTose.

BbBedeH e wHTerpupaH noaxon 3a sanuaupaHe Ha Mopenute ¢ MKE ypes

eKCNepuMeHTanHn M3nMTBaHUA Ha KOMMAaKTHW 06pa3u,v| W aHanuM3 Ha KoeduumeHTa Ha
MHTEH3VMBHOCT Ha HarnpeXeHusaTa.



MNpepnoxeHa e nHosaTuBHa MeToaMKa 33 Ge3paspyLUmMTeneH KOHTPON U OLeHKa Ha
OCTaTBLUHNA PECYPC Ha LLAapHWMPHU GOMTOBE CbC ChLBPEMEHHM YNTPasBYKOBW TEXHOMOMMM.

4. Hayu4hu n/wnu Hay4HONPUNOXKHM NPpUHOCH Ha AucepTauuoHHuA Tpya

Cuuram, Ye npuHocuTe ca hopmynmpaHm ot AncepTaHTa afeKkeaTHO, UMaT Hay4Ho-
MPWIOXEH W NMPUNOXeEH XapakTep 1 0TpassBaT ChAbPXAHUETO Ha ANCEePTaLMOHHMA Tpya.

Te moraT ga ce npuemar karo: opmynupaHe 1 o6ocHoBaBaHe Ha HOBa xunoresa,
AOKa3BaHe C HOBW CpeAcTBa Ha CLLUECTBEHO HOBW CTPaHW Ha MO3HATH Hay4YHu Teopum,
Cb3faBaHe Ha HOBU METOAM, KOHCTPYKLIAW, CXEMW W TEXHONOMAW, W rnony4yaesaHe Ha
MOTBBPAUTENHM hakT. Mpu pelasaHeTo Ha NocTaBeHUTe 3aaaum, AVCEPTaHTLT NoKassa
BIafiI€€HE Ha MPUMOXHU MPOrpaMHU MPOAYKTU M Ha TEXHWKM 3a u3MepBaHuA 4pes
CbBPEMEHHU TEXHOIOTUM U CUCTEMM.

5. lpeueHka Ha nyBnukaumuTe No AMcepTaUMOHHUA TPYA

OCHOBHYM YacTu OT ancepTaUmMoHHUs TPy ca MPEACTaBEHN B NET Hay4HM CTaTUM, OT
KOUTO YETWPW B HaLMOHaNHW CneuvanuaupaHn CriucaHus U eaHa B MexayHapoaeH
pedeprpaH cGopHuk. Beuukn nyBnvkaumm ca B CbaBTOPCTBO, KAaTO JOKTOPAHTLT € MbPBU
asTop B Y4ETMPW OT TAX, KOETO oTpassBa BoAeljaTa My ponsi B npoBexaaHeTo Ha
nscrnepBaHusTa.

Pesynratute ot nybnvkaummute cnyxar kaTo HayyHa OcHOBa 3a BanuaupaHe Ha
METOAOMOMVATa, paspaboTeHa B AMCEPTALMATA, I HAMUPAT MPUNOXKEHME B TeXHUYEcKaTa
AVArHOCTVIKA 1 MPOrHO3a Ha OCTaTLYHUS PECYPC Ha HATOBAPEHW MALLMHHI EMeMeHTH.

6. MHeHus, npenopbku u Genexku

CunTam, Ye oUcepTaLMOHHUAT TPYA € paspaboTeH Ha [oBpo Hay4HO HUBO M pelwaBa
aKTyanHu npobnemu, cebp3aHu ¢ MPOrHO3MpaHe Ha OCTaTb4YHUA Pecypc Ha HaToBapeHu
MalnHHW eneMeHTV 4Ypes onpeaensHe Ha MexaHWYHU XapaKkTepuCTUKA Ha nermpanm
CTOM@HW MNpW PasnMYHN PexVMn Ha TepmoobpaboTka, aHanus Ha rpaHuUara Ha ymopa,
HWCINEHO MOAENVPaHe Ha KPUTUYHKM MYKHATUHM U OLEHKa Ha NyKHAaTUHOYCTONYMBOCT Ha
BonToBu cheanHeHus.

Kbm poktopaHTa mam cnepHaTa NpenopbKa: Noy4YeHnTe OCHOBHW PesynTaTi oT

ANCEPTALMOHHNS TPYA Aa Ce NOonyrnapusmpar B Yyx6uHa 1 Aa Ce Npunoxar B o0y4yeHueTo
Ha CTYAEHTU U AOKTOPaHTH.

7. 3aKnOYeHWe C SICHa MOMNOXWUTENHa WU oTpuuaterHa oueHKa Ha
AucepTauuoHHUA TpyAa.

Cuutam, ye npepocTaBeHuss Mu 3a CTaHOBULLE AWCepTaUMOHEH Tpyd Ha Tema
,M3creasaHe napametpute Ha NYKHATUHOYCTOMYMBOCT NpW NErvpaHn CTOMaHu 3a
PASNMYHN peXxumn Ha TepMoobpaboTka“ oTroBapsi Ha W3MCKBAHUSTA Ha 3akoHa 3a
PasBuUTUe Ha akagemuyHus cbeTaB B Peny6rivka Bwnrapus, MpaBunHuka 3a HerosoTo
npunoxexwve u MpaBunHuka 3a ycnosusTa peda 3a npuaobuBaHe Ha Hay4HW CTeneHu B
TexHuyeckn yHuBepcuTer - Codva, naBam nonoxuTenHa oLeHka u npegnaram mar. UHx.
MBaHka Jlunosa [enoea pa npugobue obpasosaTenHaTa u Hay4Ha cteneH ,fokTop” B
HayyHaTa obnact 5 ,TexHudeckn Hayku®, rnpochecroHanHo HarpasneHve 5.1 ,MalumHHO
WNHXEHePCTBO", Hay4yHa creuuanHocT .FIpVnNoxHa mexaHuka“.

HaTta: 26.08.2025 . YITEH HA XKYPUTO:
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OPINION
on the dissertation work for acquisition
of an educational and scientific degree “PhD”,
scientific field - 5 , Technical sciences®,
professional direction 5.1 ,,Mechanical engineering®,
scientific specialty "Applied Mechanics"”
Author: Eng. lvanka Lilova Delova
Topic of the dissertation:

"Investigation of the parameters of crack resistance in alloy steels for different heat
treatment regimes"

Member of the scientific jury: Prof. Eng. Valyo Nikolov Nikolov, PhD

1. Relevance of the problem developed in the dissertation work in scientific and
applied scientific reference
In the developed dissertation, specific tasks were solved and results were obtained,
which have direct application in industry and can be the basis for developing effective
strategies for the inspection and maintenance of high-responsibility machine elements in a
real operating environment.

The present study is relevant, both from a theoretical and practical point of view, since
itis necessary to apply a systematic approach to the analysis of the crack resistance of alloy

steels under different heat treatment regimes by combining laboratory tests, modern
methods for non-destructive testing and numerical modeling.

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

The dissertation candidate shows a very good knowledge of the issues and
adequately interprets the literary material. This is evident from the literature review and from
the references in the other chapters of the dissertation.

The author has cited 99 sources, of which 11 are in Cyrillic, most of which are
contemporary and on the topic of the dissertation, which is an indicator of in-depth
knowledge of the problem being solved.

The goal and objectives of the dissertation work are correctly defined.

3. Conformity of the chosen research methodology and the set goal and tasks of
the dissertation with the achieved contributions
| believe that the chosen research methodology is in accordance with the set goal
and objectives of the dissertation work.

A new technology for manufacturing a spring bolt for railway electric transport has
been developed.

A comparative analysis of the crack resistance of alloy steel 42CpMo4 under different
heat treatment regimes has been carried out.

A numerical model has been developed with the application of FEM in the ANSYS
Workbench environment to assess the critical depth of cracks in hinge bolts.

An integrated approach has been introduced for validating the FEM models through
experimental tests of compact samples and analysis of the stress intensity factor.



An innovative methodology for non-destructive testing and assessment of the
residual resource of hinge bolts with modern ultrasonic technologies has been proposed.

4. Scientific and/or applied scientific contributions of the dissertation work
| believe that the contributions are formulated by the dissertation candidate

adequately, have a scientifically applied and applied nature and reflect the content of the
dissertation work.

They can be accepted as: formulation and substantiation of a new hypothesis, proving
with hew means significantly new aspects of known scientific theories, creating new
methods, constructions, schemes and technologies, and obtaining confirmatory facts. In
solving the assigned tasks, the dissertation candidate demonstrates proficiency in applied
software products and measurement techniques using modern technologies and systems.

5. Evaluation of publications on the dissertation work
The main parts of the dissertation work are presented in five scientific articles, four of
which in national specialized journals and one in an international refereed collection. All
publications are co-authored, with the doctoral student being the first author in four of them,
which reflects his leading role in conducting the research.

The results of the publications serve as a scientific basis for validating the
methodology developed in the dissertation and are applied in the technical diagnostics and
forecasting of the residual resource of loaded machine elements.

6. Opinions, recommendations and notes
| believe that the dissertation work is developed at a good scientific level and solves
current problems related to predicting the residual resource of loaded machine elements by
determining the mechanical characteristics of alloy steels under different heat treatment

regimes, fatigue limit analysis, numerical modeling of critical cracks and assessment of
crack resistance of bolted joints.

| have the following recommendation for the doctoral student: the main results
obtained from the dissertation work should be popularized abroad and applied in the training
of students and doctoral students.

7. Conclusion with a clear positive or negative evaluation of the dissertation work.

| believe that the dissertation submitted to me for opinion on the topic "Investigation

of the parameters of crack resistance in alloy steels for different heat treatment regimes"

meets the requirements of the Law on the Development of the Academic Staff in the

Republic of Bulgaria, the Regulations for its Application and the Regulations for the Terms

and Procedures for Acquiring Scientific Degrees at the Technical University - Sofia, | give a

positive assessment and | offer a M.Sc. Eng. Ivanka Lilova Delova to acquire the educational

and scientific degree "doctor" in the scientific field 5 "Technical sciences", professional
direction 5.1 "Mechanical engineering®, scientific specialty "Applied Mechanics".

Date: 26.08.2025 r. Member of the jury:



