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CTAHOBWLE | .
BbpXYy AUCEpTaLMOHEH Tpyn 3a npuaobueaHe Ha obpasosaTenHa u

Hay4yHa cTeneH ,aokTop”

ABTOp Ha AUCEpPTaUMOHHUSA TPyA: Mar. UHX. MnameH MnameHoB Kaca6oe

Tema Ha guceptaumonHus Tpya: ,M3CNEABAHE WM ONTUMM3ALMA HA
CTABUNHOCTTA HA AHTUBUEPALIMOHHU UHCTPYMEHTW

YneH Ha Hay4yHOTO Xypu: aow. A-p uHX. Paituo MeTpos Paiiues

1. AKTyanHocT Ha paspaboTBaHMA B [OUCEPTALMOHHUA TpyAa
npo6neM B HayYHO M Hay4YHOMNPUIIOXKHO OTHOWEHUe. CTeneH U HMBa Ha
aKTyanHoCTTa Ha npobnema M KOHKpPeTHMTe 3ajauyum, paspaboTeHu B
AucepTauuaTa.

PaspaboTBaHMsAT B AUCEPTALUMOHHUS Tpya npobnem, CBbp3aH C
uscnegsaHe WU ONTUMKU3AUMA Ha CTabUNHOCTTAa Ha aHTUMBUBPALIMOHHU
MHCTPYMEHTH Npu 06paboTka Ha 0TBOPK, € C BUCOKA Hay4Ha 1 HayYHONPUNOXHA
aKTyarnHocT, obycrnoBeHa OT HapacTBaLLUTEe U3UCKBAHUSA 32 TOYHOCT, KAYECTBO
Ha NOBBPXHWHWUTE W NMPON3BOAUTENHOCT B CbBPEMEHHOTO MaLUMHOCTPOeEHe. B
Hay4eH acrnekT aKTyanHocTTa ce u3passBa B 3a4bn004YeHOTO uscneaBaHe Ha

AWHaMU4HUTE K1 BUOpPaUMOHHUTE TMpouUecH B cucTeMaTa MaluuHa—
npucnocobneHne—UHCTPYMEHT-AETalN,  BKIIOYUTENHO  BAWAHWETO  Ha
caMmoBbL3OYyXaalm ce TpenTeHus. B Hay4yHONPUNOXHO OTHOLUEHWE TPYALT
uscneasa peaneH uvHAycTpuaneH npobrnem, cBbp3aH C OrpaHW4YaBaHe Ha
BuOpauuuTe npu obpaboTka Ha AbNGOKM OTBOPM U ONTUMM3AUMSA Ha
KOHCTPpYKUMUATA Ha aHTUBUOPALMOHHM LaHIM C HaCcTPOEeH MacoB Aemrdep,
KOETO MMa nNpPAKO OTpaXeHuWe BbpPXY W3IHOCBAHETO HA WHCTPYMEHTUTE,
eHepruiHaTa e(peKTUBHOCT U Ka4YECTBOTO Ha NPoAyKUMATA.

CTteneHTa Ha aKTyanHoCT € BUCOKa U ce nposiBsiBa Ha (byHAAMEHTArHo,
METOAOMOMMYHO WU MPUNOXHO HUBO 4Ypes SHACHO hopMynupaHu 3agauu,
KOMOWHMpaLLM  aHanUTUYHO  MoAenupaHe, YUCNEHW  cuMynauum U
eKcrepuMeHTanHa sepudukaums.

2. CTeneH Ha No3HaBaHe CbCTOSIHUETO Ha NpobnemMa U TBopyecka

UHTepnpeTaLus Ha nuTepaTypHUs marepuarn.

AducepTaunoHHUAT TPYA nokassa MHoro gobpa cTeneH Ha nosHaBaHe Ha
CbBPEMEHHOTO CBLCTOSIHWE Ha u3cnegsBaHuaA npobnem, kaTto € W3BBLPLUEH
3a4bNboYeH U cUCTEMaTU3UPaH aHanu3 Ha Hay4yHu nNybGnukauum, CBbP3aHU C
BUOpauumTe npu mMexaHudyHa obpaboTka U aHTUBUOPALMOHHUTE TEXHOSOMUN.
INutepatypHuaT 0630p 06XBaLLa KaKTO KIac4ecku TEOPETUMH MOAENM, Taka U
CbBpPEMEHHU MOAXOAU 3a aHanus, MoAenupaHe U KOHTpon Ha AuHaMuyHaTa
CTabOMNHOCT Ha pexewmTe WHCTPYMEeHTW. ABTOPBLT HE Ce orpaHuyaBa [0
onucaTenHo npeacTaBsAHe Ha U3BECTHUTE pes3ynTaTi, a U3BbpLUBA KPUTUYHA
OLIEHKa U CbMNOCTaBKa Ha pasnUYHU METOAU U pPEeLLEeHUs, KaTo ACHO OTKposiBa
TEXHUTE NpeauMCcTBa U orpaHuyeHusi. Ha Tasn ocHoBa e HanpaBeHa TBOpYecka
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WHTEpNpeTaLuusa Ha nuTepaTypHUMs MaTepuan, KOSTo norudHo obocHosaBa
n3bopa Ha uacnegoBaTenckaTta MeToaonorus U hopMynUPaHETO Ha UenTa u
3afjaunTe Ha AUCEPTaLUOHHUA TPYA.

3. CbhoTBeTcTBME Ha U3OpaHaTa MeToAMKAa Ha M3cneaBaHe W
nocraBeHaTa uen U 3afayv Ha AUcepTaLMOHHUA TPyA C MOCTUrHATUTE
NPUHOCMH.
W3bpaHaTa meToavka Ha U3cnenBaHe B AUCEPTALMOHHUA TPYA € B MbITHO
CLOTBETCTBUE C (hOpMynupaHaTa Len U NocTaBeHUTe 3a4ayu, KaTo OCUrypsiea
nocnepoBaTenHo U apryMeHTUpaHo NocTuraHe Ha 3adBeHUTe Hay4YHW W Hay4Ho-
npunoXxHu pesyntatu. KOMOUHUpAHETO Ha aHANUTUYHO MOAEnUpaHe, YUCNEHU
cMMynauuMu 4Ypes MeToAa Ha KpalHWUTE eneMeHTU U eKCnepyMMEHTanHu
u3cneaBaHUA nosBonsiBa KOMMJIEKCHO uU3cneiBaHe Ha BubpauuoHHaTa
CTabUNHOCT Ha aHTMBMBPaLMOHHUTE UHCTPYMEHTU U HaaeXaHa Bepudukaums Ha
nonyyeHute pesynrtatu. [lpunoxeHata MeToaMKa f[aBa Bb3MOXHOCT 3a
naeHTUdUUMPaHe Ha KIIOYOBUTE napamMeTpu, Bruvsiely BbPXY AUHAMUYHOTO
nosegeHue, U 3a ONTUMU3ALMA Ha KOHCTPYKLIMATA HA aHTUBMOpaLMOHHATA LLaHra
C HacTpoeH MacoB Aemndep.
4. HayuHu u/vnu Hay4YHONPUIOXHU NPUHOCU HA AUCEPTALMOHHUA
TPYA.
OCHOBHUTE Hay4YHO-TPUIOXHWN U NPUNOXHW NPUHOCK MOraT fa ce 06o6LAT,
KaKTo crieaBa:

Hay4HO-NPUNOXHU NPUHOCHU
1. PaspaboTteHa e MeToAuKa 3a NPOEKTUPaHE Ha aHTUBMOpPALMOHHA LLaHra,
KOATO noaobpAsa aMnMTyAHO-YaCcTOTHaTA XapakTepPUCTMKA NPU PasCTbpreaHe
Ha ObNOOKK OTBOPM.
2. Cb3gafieH e NpoTOTUN Ha LiaHra Bb3 OCHOBA Ha YMCNEHO MofenupaHe U
napameTpuyeH aHanus 3a ekcrnepuMeHTanHa anpobauus.
3. NHTerpupaHa e Matlab-6a3supaHa nporpama 3a nposepka 1 ONTUMU3aLMA Ha
HacTpoikute Ha TMD.
4. YcTaHOBEHO €, 4Ye npennoXeHata KOHCTPYKUUA U HacTtpouka Ha TMD
nopobpsaBaT BUGpPaALNOHHUTE XapaKTEPUCTUKX U TOYHOCTTA Npu oBGpaboTka.

MpUnoXxHu NpUuHOCH

1. Cb3gageHa e MeToauka 3a CMMynauua Ha CTaTUYHOTO U AUHAMUYHOTO
NoBeAeHMe Ha cucrtemarta, NpunoXuma npu MNpoeKkTUpaHe Ha aHanoruvyHu
WHCTPYMEHTU.
2. Onpepenexun ca onTUManHu pexumumm Ha paboTa 4pes YynucrneHa onTuMnsauuns
3a NoBuLLEHA HAAEXOHOCT U YABLIDKEH eKcrnnoaTauuoHEH XUBOT.
3. dopmynupaHu ca npenopbkM 3a WU3MNON3BaHe Ha pesynftatute npu
KOHCTpyupaHe Ha HOBW aHTMBUOPALIMOHHW ENEMEHTU U YCbBBPLUEHCTBaHE Ha
CbLUECTBYBALLW peLleHUsa B MaLLMHOCTPOEHETO U TpaHcnopTa.

5. MpeueHka Ha nyOGnukauMuTe No AUcepTaLMOHHUA TPyA.

Mo AWcepTaUMOHHWUS Tpya ca npeacTaBeHW Tpu nybnukauuu, Kouto
afeKBaTHO OTpa3sABaT OCHOBHUTE HAy4HW PEe3ynTaTil U NPUHOCK, NOMYYEHWU B
xofa Ha uscnepsaHeTto. Te ca oTneyaTaHu B peLieH3UpaHn Hay4YHN U3AAHUS 1
CBOPHULIM OT Hay4HU KOH(DEPEHLIMM, KOETO CBUAETENICTBA 38 CbOTBETCTBUE ChC
CbBPEMEHHUTE U3UCKBAHUA 3a Hay4Ha nybrmkaLmoHHa geiiHocT B obnacTTa Ha



MaLLUHHOTO UHXEHEPCTBO. XapaKTepbT Ha NyOdnuKaLunTe nokassa HaCOYEHOCT
KaKTO KbM cpyHAAMEHTANHM HAay4YHW acreKTU, Taka U KbM NPUNoXHN HKEHEPHW
pELLEeHUsi, CBbp3aHN C BUGpaLMOHHaTa CTabUIHOCT U aHTMBMOPALMOHHUTE
WHCTPYMEHTW.

6. MHeHus, NnpenopbKu U Benexku.

[ucepTaunoHHUAT TPyA € pa3paboTeH Ha BUCOKO HAaY4YHO U METOANYECKO
paBHMLIE W Ce OTnu4YaBa C fICHO cphopmynupaHa uen, NnorMyHa CTpykTypa u
nocreaoBaTenHo M3NOXeHUe Ha nonydyeHute pesynTtath. Kato npenopbka
MOXe fOa ce OThenexu Bb3MOXHOCTTA 3a paslupsiBaHe Ha Obaelum
U3creBaHua B NMocoka npunaraHe Ha akTUBHU aHTUBMOPALMOHHU CUCTEMU W
WHTENMUIrEeHTHN METOAM 32 MOHUTOPUHT U yripaBneHne Ha BubpauumuTe B peanHo
Bpeme. [MoneaHo 6u 6UNo CHLO Taka pesynTaTuTe oT U3cnefBaHeTo aa 6baar
BanUAMpPaHU BbPXY MO-LUMPOK AUArnascH OT matepuanu, pexumi Ha pssaHe u
WHCTPYMEHTaNHN KoHUrypauuu.

7. 3aknioueHue ¢ icHa NONOXUTENHa UMK OTPULIATENHA OLIeHKa
Ha OUMcepTaLMOHHUA TPYA.

MpencrtaBeHUAT MU 3a CTAHOBMLLE AUCEPTALUMOHHUAT TpyA npeacTaenssa
3aBbpLUEHO Hay4yHO u3crnenBaHe C ACHO opMynupaHa uen, aAekeBaTHO
nogbpaHa MeToaMKa W 3HAYUMKU HaAyyHU W Hay4HOMPWUNOXHK pesynTaTw.
MonyyeHuTe M3BOAM M MPUHOCU Ca ApPryMeHTUpaHW, MEeTOAUYECKU KOPEKTHU W
MUMaT npakTudecka MNpUNoOXUMOCT B obnactta Ha aHTMBUOpaLMOHHUTE
WHCTPYMEHTK 1 MEXaHn4HaTa obpaboTka. TpyabT OTroBapsa Ha M3NCKBaHUATA Ha
3aKkoHa 3a pasBUTMETO Ha akageMu4vHuA cbcTaB B Pernybnvka Bbnrapus u Ha
MpaBUnNHWKa 3a ycnoeusTa W peaa 3a npuaobusaHe Ha HayvyHW cTeneHn B
TexHuuecku yHueepcutet — Codus.

Eto 3awo cu no3BonsiBaM Ja npeanoxa Ha MNOYUTAeMOTO
CneuuanusupaHo HayuHo Xypu aa npucbau Ha mar. uix. Nnamex KacaGos
obpasoBaTenHaTa M Hay4Ha crteneH ,jdoktop“, B HayuHa o6nact: 5.
TexHuuecku Hayku, [pocdecuoHanHo HanpaBnenue: 5.1 MawwunHo
UHXXeHepcTBo, CneuuanHoct: ,PsA3aHe Ha MaTepuanuTe U pexelu
MHCTPYMEHTH .

Nara:05.01.2026r. YINEH HA XYPUTO:

Inou. o-p uHX. P. Paiues/
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OPINION cerroeve gl l/q
on a dissertation submitted for the award of the PhD degree

Author of the dissertation: M.Sc. Eng. Plamen Plamenov Kasabov

Title of the dissertation: “RESEARCH AND OPTIMIZATION OF THE STABILITY
OF ANTI-VIBRATION TOOLS”

Member of the scientific jury: Assoc. Prof. Eng. Raycho Petrov Raychev Ph. D.

1. Relevance of the problem addressed in the dissertation from
a scientific and applied research perspective. Degree and levels of
relevance of the problem and the specific tasks developed in the
dissertation.

The problem addressed in the dissertation, related to the
investigation and optimization of the stability of anti-vibration tools in hole
machining, is of high scientific and applied relevance, determined by the
increasing requirements for accuracy, surface quality, and productivity in modern
mechanical engineering. From a scientific perspective, the relevance is
expressed through an in-depth study of the dynamic and vibrational processes
in the machine—fixture—tool-workpiece system, including the influence of self-
excited vibrations. From an applied research standpoint, the dissertation
examines a real industrial problem associated with vibration suppression during
deep-hole machining and the optimization of the design of anti-vibration boring
bars with tuned mass dampers, which has a direct impact on tool wear, energy
efficiency, and product quality.

The degree of relevance is high and manifests itself at the
fundamental, methodological, and applied levels through clearly formulated
tasks that combine analytical modeling, numerical simulations, and experimental
verification.

2. Degree of familiarity with the state of the problem and
creative interpretation of the literature.

The dissertation demonstrates a very good level of familiarity with
the current state of the researched problem, supported by an in-depth and
systematic analysis of scientific publications related to vibrations in machining
processes and anti-vibration technologies. The literature review covers both



classical theoretical models and contemporary approaches to the analysis,
modeling, and control of the dynamic stability of cutting tools. The author does
not limit the discussion to a descriptive presentation of existing results, but
performs a critical evaluation and comparison of various methods and solutions,
clearly highlighting their advantages and limitations. On this basis, a creative
interpretation of the literature is developed, which logically justifies the choice of
the research methodology and the formulation of the objectives and tasks of the
dissertation.

3. Consistency of the selected research methodology and the
stated objectives and tasks of the dissertation with the achieved
contributions.

The research methodology selected in the dissertation is fully
consistent with the formulated objective and the defined tasks, ensuring a
systematic and well-argued achievement of the stated scientific and applied
results. The combination of analytical modeling, numerical simulations using the
finite element method, and experimental investigations enables a
comprehensive study of the vibrational stability of anti-vibration tools and a
reliable verification of the obtained results. The applied methodology makes it
possible to identify the key parameters influencing the dynamic behavior and to
optimize the design of the anti-vibration boring bar with a tuned mass damper.

4. Scientific and/or applied scientific contributions of the
dissertation.

The main scientific-applied and applied contributions of the
dissertation can be summarized as follows:

Scientific and applied contributions
- A methodology for the design of an anti-vibration boring bar has been
developed, improving the amplitude—frequency response during deep-hole
boring.
- A prototype boring bar has been created based on numerical modeling and
parametric analysis for experimental validation.
- A MATLAB-based program for verification and optimization of the tuned mass
damper (TMD) settings has been integrated.
- It has been established that the proposed design and tuning of the TMD
improve the vibrational characteristics and machining accuracy.



Applied contributions

- A methodology for simulating the static and dynamic behavior of the system
has been developed, applicable to the design of similar tools.

- Optimal operating regimes have been determined through numerical
optimization to enhance reliability and extend service life.

- Recommendations have been formulated for applying the results in the design
of new anti-vibration elements and for improving existing solutions in mechanical
engineering and transport.

5. Assessment of the publications related to the dissertation.

Three publications related to the dissertation have been presented,
which adequately reflect the main scientific results and contributions obtained in
the course of the research. They have been published in peer-reviewed scientific
journals and conference proceedings, which demonstrates compliance with
contemporary requirements for scientific publication activity in the field of
mechanical engineering. The nature of the publications indicates a focus on both
fundamental scientific aspects and applied engineering solutions related to
vibrational stability and anti-vibration tools.

6. Opinions, recommendations, and remarks.

The dissertation has been developed at a high scientific and
methodological level and is distinguished by a clearly formulated objective, a
logical structure, and a consistent presentation of the obtained results. As a
recommendation, the possibility of extending future research toward the
application of active anti-vibration systems and intelligent methods for real-time
monitoring and control of vibrations may be noted. It would also be beneficial for
the results of the study to be validated over a wider range of materials, cutting
regimes, and tool configurations.

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

The dissertation submitted to me for review represents a completed
scientific study with a clearly formulated objective, an appropriately selected
methodology, and significant scientific and applied scientific results. The
conclusions and contributions obtained are well substantiated, methodologically



sound, and have practical applicability in the field of anti-vibration tools and
machining processes. The dissertation meets the requirements of the Law on
the Development of the Academic Staff in the Republic of Bulgaria and the
Regulations for the Conditions and Procedures for Awarding Academic Degrees
at the Technical University of Sofia.

Therefore, | allow myself to propose to the esteemed
Specialized Scientific Jury that M.Sc. Eng. Plamen Kasabov be awarded
the educational and scientific degree “Doctor (PhD)” in Scientific Area 5.
Technical Sciences, Professional Field 5.1. Mechanical Engineering,
Specialty “Materials Cutting and Cutting Tools.”

Date: 05.01.2026 MEMBER OF THE JURY:
/Assoc. Prof. Eng. R. Raychev Ph. D/



