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Tema: M3CJIEIBAHE U OIITUMU3ALHNA HA CTABWIHOCTTA HA
AHTUBUBPAIIMOHHU UHCTPYMEHTH*
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1. AKTyaJHOCT Ha pa3paboTenusi B AHCEPTAIHOHHHS TPYA npodieM B
HAYYHO H HAYYHO-NPHIOKHO oOTHOmeHHe. CTemeH M HHBa HAa
AKTYAJIHOCTTA Ha NMpobieMa H KOHKPeTHHTe 32/1a4H, pa3padoTeHH B
AHCePTANUATA.

MzcnenpanuaTa B MpeacTABEHUS MH HayueH Tpya ca (OKYCHPAHH BEPXY
€IHAa OT Hal-4eCTO CpEIaHUTe TPYAHOCTH B obiactra Ha oOpaboTkara Ha
IBI00KH OTBOPH, @ HUMEHHO M3CIIe[BaHe Ha BUOpal[MUTe, Bh3HUKBAIIH B IIpoLeca
HAa pa3CTHEPrBaHe W TOCNEIBAIUTE SBICHHS, KOWTO BJOIIABAT KaueCTBOTO Ha
oDOpaboTKa.

JlucepTanMOHHUAT TPYA € HAcO4YeH KbM M3CIICABAaHEC Ha IIpolieca
pascThpPrBaHe HA OTBOPH C MPOMEHSIIA ce MPUOABKA MO IbI00YHHATA HA OTBOPA.
B pesyarar Ha MOJYYEHHTC AaHATHTHYHH MOICIH H  EKCIEpUMEHTAIHH
3aBHCHUMOCTH Ca HAIIPABCHM 3aKJIIOYCHHA 3a HEOOXOQUMOCTTA OT HU3IIOI3BAHETO
Ha MHOBATHBHH TEXHOJIOTHH 33 PENIABAHETO HA Ta3M TEXHOJOTMYHA 3a]a4a U €
NpeaiokKeHa METOAMKA 3a MPOEKTHpaHe M W3clelBaHe Ha aHTHBHOPaLHOHHA
pa3cThpreania maHra U U3cle/BaHe Ha HEITHNTE XapaKTEPUCTHKH U THUHAMIYHO
MOBE/ICHHUE.

Orumraiiku  (Qakta, uYe H3CIeABAaHETO Ha  cTabHIHOCTTa  Ha
AHTUBHOPAIMOHHH HHCTPYMEHTH € OT U3KITIOUHTEITHO 3HAYCHUE 34 KaYECTBEHOTO
OCBIIECTBABAHETO HA TCXHOJOTHYHUTE MPOLECH Ha pasCThprBaHe Ha JbIOOKH
OTBOPH, CUMTaM, e TpobreMHaTa 00JIacT Ha JAWCEPTALMOHHUS TPy € 0COOEHO
aKTyanHa U 3HAYHMa.

2. Crenen Ha MO3HABAHE CHCTOSIHMETO Ha MpodiieMa M TBOpYeCKa
HHTEPNpPeTANNS HA JHTEPATYPHHA MaTePHAI.

ABTOpPBT € pasmieaan  3aAbi004eHO  BHOpDAlMOHHUTE  SBJICHHSA,
Bb3HUKBALIK [IPH MEXaHWYHa 00paboTka Ha JBIOOKH OTBOPH M Ha Ta3u Oasa e
CHCTEMATH3UpAT U 000CHOBAI HEOOXOIMMHTE aHATUTHYHH H €KCIIEPUMEHTAIHH
p3cieaABanmns. PasrienaHd ca pasiiMuHd  (pyHAaMEHTaIHW [PUHUMUIIM Ha
JMHAMHKATA W Ca AHAIM3MPAHHW CHeIM(UYHH TOCTAHOBKU 3a Ipolleca Ha
pazcThpreaHe Ha OTBOPH B YCIOBHATA Ha HecTaGunHo pszaHe. [Ipencrasenu ca
MOJETH Ha pa3IMYHUTE BHUIOBE TPENTEHHS H TAXHOTO BB3ICHCTBHE BBHPXY
nporeca Ha 00paboTKa, KOETO YTBBPIK/IaBa BIIEYATIEHHETO 3a 3aJbJI00YEHHTE
MO3HAHUSA HA aBTOpa 110 TeEMaTa.




CTpyKTypara Ha JIUTepaTypHHs 0030p NMOCTENEHHO Pa3LIMPsiBa KOHTCKCTA
oT o0Ia JWHAMHKAa Ha CHCTEMara MaliuHa-IIPHCIIOCO0IEHHE-HHCTPYMEHT-
JeTaiI, KbM Ho-crenHIHH aclieKTH Ha TeMaTta, KaTto poJisATa Ha FeOMETpUATA
Ha PEXeIus KIIMH BEPXY B3HHKBaHETO Ha BUOpauuu. Hpes 1031 M0X07 ce /1aBa
BB3MOXHOCT [a OBJAT MPEICTABEHH METOTUTE 3a YIIPaBIeHHE Ha BUOpaLUKTE,
KAKTO KJIACHYECKUTE MACUBHHU, TAKA U CHhBPEMEHHHUTE aKTHBHH TAaKUBA.

AHanu3upany ca ¥ € HAIpaBeHa OLICHKA HAa KJIIOUOBHTE KOHCTPYKTHRHU
mapaMeTpH Ha pascTepreamiara Ianra. PasmieqaHm ca Mmacata, ¢opmara,
KOpaBHHATA HA €JaCTOMEPHHTE €IEMEHTH M IO3MIHUATa Ha JeMI(epupamus
eJIEMEHT, KOMTO Ca aHaJIM3MpPaHd KaTo 4YacT OT B3aMMOCBBp3aHA IHHAMHIHA
cucteMa, a He u3onupaHo. ChIIECTBEHA € M JUCKYCHATA 3a W300p Ha MaTepHall
Ha TSJIOTO Ha MHCTPYMEHTa ¥ JeMIiepupanius Bb3el, IPH KOsATO e OleHABAT
MEXaHWYIHHUTE, TEXHOJIOTMYHATE M CKCIUIOATAMOHHUTE XapaKTCPUCTHKH, KaKTO
1 HEOOXOQMMHTE KOMIIPOMUCH IIPH PEATTHOTO IIPOCKTHPAHE.

B KOHTEKCTa Ha M3JI0KEHOTO, MOKE Ja c¢ 0000IIH, Y€ JOKTOPAHTBHT
JIEMOHCTpPHMpPA He caMo J0OpO MO3HABaHE HA HAY4YHATA JIMTEpaTypa 10 TeMaTa, HO
M CrocOOHOCT 3a 3aIbI00UYCHO aHANM3UpaHe W MOCTABSHC HAa Hay4YHa OCHOBA
pelIaBaHeTO Ha BaKHH MHKEHEPHM 38/1auu.

3. CnroTBeTCTBHE HA naﬁpaHaTa METOIHKAa Ha M3CJ1e/IBaHe C IMocTaBeHaTa
eJI ¥ 321241 HA JHCePTANHOHHUSA TPY

M3cnepoBarenckara METOAUKATA € M3TPaJCHa MOCJIEOBATEIIHO H BCsSIKA OT
OCHOBHHTE IJIaBH PEllaBa eTal oT IOCTaBeHUTe 3a/a4i. B 1mbpea rjiasa aBTopsT
dopMynHpa TeOpeTMUHATa paMKa Ha M3CJIEABAHETO KaTo TIPe/JCTaRs
dbyHIaMeHTAIHA BBIPOCH, CBBP3aHM € BHOPALMOHHMTE TPOIECH, aHATH3HPA
JMHAMMKATA HA CHCTEMAaTa M M3BEKIa KIIOYOBH (PAKTOPH, KOMTO BIHAAT BHPXY
cTabmiHOCTTA IpH pascTbpreane. [1o To3u HauUMH ce ONPEACIAT OTPaHHICHHATA
W IapamMeTpuTe, KOMTO TpsAOBa Ja OBOAaT OTYETCHH TIPH MOCIEABALIOTO
[POEKTUPAHE H U3CICIBAHE Ha aHTHBHOpAIMOHHATA II[aHTa.

BTopa riaBa pasriexia METOJHKATa Ha NMPOCKTHPaHE Ha MHCTPyMEHTa
oOXxBamnama aHAUIMTHYHN H3YMCIEHHS Ha PEXKEIIUTE CHIH, OIPECIACISIHEC Ha
rabapuUTHHTE pa3MEPH U SKOCTHO Opa3MepABaHe Ha TAJIOTO Ha IIAHTaTa. ABTOPBT
IIPaBH MaTEMaTHUECKO MOJIE/IMPAHE HA HACTPOCHHUS MacoB JIeMII(Ep 1 aHAIIN3 HA
BIHMAHUETO HA OCHOBHHUTE MY ITapaMeTpH BbPXY HEroBaTa HACTPOHKA.

B rnasa TpH € HAIPAaBEHO HUCIJICHO M3CJIEABAHE M0 METOJAa Ha KpanHHUTE
eyieMeHTH. VI3BBpIIeHH ca ANHAMHYHHE H CTATHYHH aHATH3H, KaKTO Ha OCHOBHOTO
TS0, TaKa M Ha MHTErpUpaHaTta KOHCTpYKIHd. Ilo To3m HaynH ca BaTMINpaHH
aHAJUTUYHATE MOJENM IPEeICTaBeHM B TpeaxonHara riasa. [loimydeHute
pE3YNITATH JaBaT BB3MOMKHOCT 32 CPAaBHCHHC MCKAY Pa3IMIHH BapHaHTH Ha
KOHCTPYKIIHSTA U CH31aBaT IIPEANOCTABKH 33 HEHHOTO ONTHMH3HPAHE.

B ueTBBpTa TNIaBa JOKTOPAHTHT € M3BBPUIMI CEPUA OT CKCINCPHMCHTH,
BaJIMIUpAIH €KCIIEPUMEHTAIHO paboTaTa Ha NPEIIOKEHATa KOHCTPYKIUSA U
IPENOCTABSIIM BE3MOXKHOCT 3a pa3spaboTBaHe Ha PErPECHOHCH MOIET, CIY:KEIl
3a OIIMCBAHE M ONTHMM3alKs padoTaTa Ha HHCTPYMEHTA.

B KOHTEKCTa Ha TOPEU3NIOKEHOTO, CUHTAM Y€ M3MOJI3BAHUTE METOAN 32
M3CIIe/IBaHE HAITBJIHO CHOTBETCTBAT Ha IIENITAa M 33JIa4YATC Ha AUCCPTALMOHHHSA



tpyxn. Llanoctaata pabota 00XBalia BCHYKH HEOOXOAMMH eTaly, KaTo Ch3/aBa
NOTMYECKH 3aBBpIIeHA H HAy4HO apryMEHTHpaHa CHCTeMa 3a pa3paboTBaHEe HA
aHTHBHOpanMoHHa Oopmianra ¢ HAacTpoeH MacoB aemidep. HNMeHHO Tasu
[IOCIIEOBATEIHOCT TAapaHTHpa, UYe TOCTUTHATUTE pe3yNTaTH ca aJeKBATHH,
00OCHOBaHM M HAITBIHO CHLOTBETCTBAT Ha IIOCTaBE€HAaTa OCHOBHA IIEJI Ha
H3CJIEJIBAHETO.

CuuraM 32 BaKHO Ja OTOeNeka, ue MPIIOKEHUETO HA MATEMATHUYECKH
METOJM 33 aHA/IM3 M OIICHKA TPH PEIIaBaHEeTO HAa BAXXKHU HHKEHEPHH 3a/1a4yM,
CBBpP3aHH ChC CTAOMIIHOCTTA Ha aHTUBMOPAMOHHATE HHCTPYMCHTH, IIOCTaBs Ha
Hay4YHa OCHOBA IIAIOCTHOTO H3CJIEBAHE B TUCEPTAMUOHHHS TPYL.

4, HayyHH H HAYYHO IPHJIOKHH NPHHOCH HA JHCEPTAUHOHHNSA TPYA

B mpencraBenuss MM JIHCEPTALMOHEH TPYID € OCBIIECTBEHO €IHO
KOMIUIEKCHO HAy4HO M3CJellBaHe Ha CTa0MIHOCTTa Ha aHTHBHOPALMOHHM
HHCTPYMEHTH.

Mar. umx. ITnamen KacaboB € M3BeN 4eTHPH HAYYHO-NPHIIOKHU H TPH
NpHIOKHH mnpuHOoca. Karo 1simo, mpuemMam HavnHa Ha (OpMyInMpaHe Ha
NPUHOCHTE M CUHTAM, Y€ TE ca BaXKHH 32 TCOPHATA M MPaKTHUKaTa B 00J1acTTa Ha
PSI3aHETO Ha MATEPUAIINTE U PEKEIUUTE HHCTPYMEHTH H BCCKU OT TAX JONIPUHACH
KaKTO 32 TEOPETHYHOTO PAa3BHUTHE, TaKa H 3a MPAKTHIECKOTO YChBBPILICHCTBAHE
Ha BUOPAIMOHHUTE TEXHOJIOIUH.

Hay4Ho-TIpHIIOKHITE PE3YATaTH BKIIOYBAT Pa3pabOTBAHETO Ha METO/INKA
3a TPOEKTHPAHE Ha AHTUBMOpAMOHHA IIaHra, CH3[JaBaHETO Ha IPOTOTHIL,
HHTEerpupaneTo Ha Matlab-6a3upana cuctema 3a onrtumusanus Ha TMD n
eKCIIEPMEHTATHOTO [I0Ka3BaHe, 4Ye NPeIokKeHaTa KOHCTPYKLUHUA peaHo
no006psABa BUOPAIMOHHATE XapaKTepPHCTUKH M TOYHOCTTAa IpH 00padoTka Ha
IBIOOKH OTBOPH.

TTpUIOKHNTE TIPUHOCH C€ H3pa3ABaT B pa3pabOTBAHETO HAa METOIHKA 33
CTAaTUYHO H JHHAMHYHO CHMYJIHpaHe Ha HHCTPYMEHTa, B OIPEICISHETO Ha
OIITHMAJIHMN PpPEXHUMH Ha paGOTa Ype3 HYHCICHH daHaJIH3H, KaKTO H BHB
dopMyIHpaHETO Ha IPAKTUYECKH HACOKH 3a KOHCTpyHpaHe Ha HOBHU
AHTHBHOpAIIMOHHN €JIEMCHTH W YCBBBPIUICHCTBAHC Ha ChHUICCTBYBANIUTE
pereHus.

Moske na ce 0600IM, Ye NPHHOCHTE HA Tpyda o(OpMAT 3aBBpIIEHA H
NPHIIOKHUMA HHKEHEPHA KOHIICILHsA, ChUeTaBalla HayuyHa OOOCHOBAHOCT W
JI0Ka3aHa MpaKTHIeCKa e(peKTHBHOCT.

5. IIpenenka HA MyGJIUKANMATE 110 JHCEPTANMOHHMS TPY/

[To pnWcepTAMOHHHSA TPYL ca IpeICTaBeHn 00O TpH Hay9IHH
nyOnukaiuu. B cratusra, myOmukyBaHa B cOopHuka ,,Hayka, mexnonozuu,
unosayuy, buzrec — 2025, IOKTOPAHTET € IIbPBU aBTOP, KOETO ACHO TIOA4EpTaBa
HETOBHS BOJEN[ TPHHOC NpPH aHaIM3a M 0000IIaBaHETO HAa CHBPEMCHHHTE
AHTUBHOPALMOHHN TEXHOJOTHH. MexnyHapoaHaTa IMyOIvKanus, peIcTaBeHa
Ha koH(pepennus B PesexHe - JlaTBus, € paspaboTeHa B ChaBTOPCTBO OT J{BaMa
aBTOPH, KATO JOKTOPAHTHT € BTOPHs aBTop. Tasu myOnuMKanus 1asa my0IMuHOCT
Ha TOCTHTHATHTC PE3YITaTH 10 JHCEPTAMOHHHA TPYA, CBbp3aHH C



CKCIICpUMCHTAIHATA 06pa60TKa Ha aJYMHHHCBH CIUIaBH C aHTHBH6pal_IHOHHa
OopiaHra W aHAJIN3 Ha BIMSHHCTO Ha PEXHMUTE HAa pA3aHe BHPXY IpanaBoCcTTa
Ha NOBBPXHOCTTA. B Tperara myOiKaIms - JOKIal, IpeacTaBeH Ha Miagexku
¢opym mpe3 2022 r., JOKTOPAHTHT € CHABTOP, KAaTO B CTaTHATA € paspaboTeH
aITOPUTBM 3a OIpEAEISIHE Ha COOCTBEHHTE YECTOTH Ha aHTHBMOpAlMOHHA
OoplnaHra, HaIMBJIHO CHOTBETCTBAIL] Ha IIEJIUTE HA TUCCPTAIMATA.

M tpure nyOnmukamuH OOXBamlaT pa3TMYHH AaCIeKTH Ha TeMmaTra Ha
aucepTanroHHus Tpy. ITy6nuKaliuTe ca ChIbPKATCIHH, KOPEKTHO 0(OpMEHH
M HaAIBJIHO CHOTBETCTBAT HA OCHOBHHTE 3aJladyd Ha JHCEpTaIUATa, KaTo
JOMPHHACAT 32 MyOJIMYHOTO MpPEICTABAHE HAa ITOCTHIHATUTE PE3YITATH Mpex
Hay4HaTa OOIIHOCT.

6. MHeHMe H IPeNOPBKHA

JIMCEpPTALMOHHUAT TPYA TPEICTaBs LSUIOCTHO M TIOCIEIOBATENHO
MPOBEJEHO M3CIIEIBAHE, KOETO YyOemUTelHO JEeMOHCTpHpa e(EeKTHBHOCTTA Ha
Npe/IokKeHaTa aHTUBHOpaIonHa manra. O6o0menara paboTa 3a Ch3/laBaHe Ha
aHAJIMTHUCH MOJIEJI, YHCIIEH aHalu3 W eKCIIePMMEHTaIHa IPOBEpKa OCUIypsBa
BHCOKA JOCTOBEPHOCT Ha pe3yJTATHTE M IMOKa3Ba j00pa HM3CIENOBATEICKA H
Hay4Ha IOATOTOBKA HA aBTOPA.

[[smocTHata paboTa € HaydHO OOOCHOBaHA M HAcOYEHa KBM DPeallHH
MHXXCHEPHH NPHIIOKCHHA, KaTO INPEICTABEHUTE PELICHHSA MMAT NMOTECHIHAN 3a
MPaKTHYECKO BHEAPsIBAHE.

7. 3ak/1I0MeHHe

Bb3 OCHOBa HA aHAJIM3a Ha TIPEJICTABCHHs IUCEPTALMOHEH TPy H
nyOJINKaLMKTE 110 HETo, IPHEMAaM, Y€ LsJIocTHAaTa paboTa Ha KaHAHIaTa HAllbIIHO
VIOBJICTBOPSBA H3HCKBAHHATA HA 3aKOHA 3a Pa3BUTHE HA aKaJEMUYHHA CHCTAB B
Peny6imka Bearapust u Ha [IpaBminuka 3a npuioxenueto my. H3mbiaenn ca
HAIHOHAJIHUTE KOJWYECTBEHH U KAUECTBEHH II0Ka3aTElM, KakKTO BBTPCINHUTE
HopmaTuBHH u3nckBanus Ha TY — Codwust 3a npupodbusane Ha OHC ,,mokTop™ 1m0
npodecHoHaTHO HanpasaeHue 5.1. MamMHHO HHKEHEPCTRO.

OTunTaliK} 3HAYUMOCTTA HA ChIbPKALIUTE C€ B AMCEpPTAlHUATa Hay4HO-
IPITIOKHA W MPHIOKHH TIPHHOCH, KAaKTO H (DaKTa, Y€ MOTy4YCHHTE PE3yTaTh ca
OpakTHYeCKH TIOJIE3HM ¥ 3HAYMMM, JIaBaM TIOJIOKHTCIIHA OLEHKAa Ha
JMCEPTALHOHHNA TPYA H Ha LAUIOCTHAaTa paboTa Ha JOKTOpaHTa H Ipeijiaram Ha
HayuHOTO *ypH [Ja IpUCHIH 0Opa3oBaTeHATAa W Hay4Ha cTeleH ,JlokTop” Ha
mar. unx. IInamen ITnamenos KacaGoe B obmact Ha BHcme oOpa3oBaHHE - J.
TexHHYeCKH Haykd, TMpodecHOHaTHO HampaBiaeHnue - 5.1. MammmeHO
WHKEHEPCTBO, JIOKTOPCKa Iporpama ,Ps3ane Ha MaTepHaJHTE W DEKEIIN
HHCTPYMCHTH".

-

rp. bnaroesrpan PeneH3eHT:
22.12. 2025 (mpod. n-p umxk. CH. AHI0f10Ba)
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OPINION

on the dissertation for the acquisition of the educational and scientific degree
"Doctor"

Author of the dissertation: Eng. Plamen Plamenov Kasabov, MSc
Topic: "RESEARCH AND OPTIMIZATION OF THE STABILITY OF ANTI-
VIBRATION INSTRUMENTS"

Reviewer: Prof. Dr. Eng. Snezhina Angelova Andonova

1. Relevance of the problem explored in the dissertation work in
scientific and scientific-applied terms. Degree and levels of relevance
of the problem and the specific tasks tackled in the dissertation.

The research presented in the scientific paper focuses on one of the most
common difficulties in the field of deep hole machining, namely the study of
vibrations arising during the reaming process and the subsequent phenomena that
impair the quality of machining.

The dissertation aims at studying the process of reaming holes with a
changing increment along the depth of the hole. As a result of the analytical
models and experimental dependencies obtained, conclusions were made about
the need to use innovative technologies to solve this technological task, and a
methodology was proposed for designing and researching an anti-vibration
reaming bar and studying its characteristics and dynamic behavior.

Considering the fact that the study of the stability of anti-vibration tools is
of utmost importance for the quality implementation of the technological
processes of reaming deep holes, I believe that the problem area addressed in the
dissertation is particularly relevant and significant.

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

The author has thoroughly examined the vibration phenomena occurring
during the mechanical processing of deep holes and, on this basis, has
systematized and justified the necessary analytical and experimental studies.
Various fundamental principles of dynamics are examined and specific settings
for the process of hole reaming under unstable cutting conditions are analyzed.
Models of different types of vibrations and their impact on the machining process
are presented, confirming the author's in-depth knowledge of the subject.

The structure of the literature review gradually expands the context from
the general dynamics of the machine-fixture-tool-part system to more specific
aspects of the topic, such as the role of the geometry of the cutting wedge on the
occurrence of vibrations. This approach makes it possible to present both classic
passive and modern active vibration control methods.



The key design parameters of the reaming bar have been analyzed and
evaluated. The mass, shape, stiffness of the elastomeric elements, and position of
the damping element have been examined and analyzed as part of an
interconnected dynamic system rather than in isolation. The discussion on the
choice of material for the instrument body and the damping unit is also essential,
in which the mechanical, technological and operational characteristics are
evaluated, as well as the necessary compromises in the actual design.

In light of the above, it can be summarized that the doctoral student
demonstrates not only good knowledge of the scientific literature on the topic, but
also the ability to thoroughly analyze and scientifically base the solution of
important engineering tasks.

3. Compliance of the chosen research methodology with the stated aim and
objectives of the dissertation

The research methodology is applied consistently, with each of the main
chapters addressing a specific stage of the tasks set. In the first chapter, the author
formulates the theoretical framework of the study by presenting fundamental
issues related to vibration processes, analyzing the dynamics of the system, and
identifying key factors that affect stability during reaming. This determines the
limitations and parameters that must be taken into account in the subsequent
design and testing of the anti-vibration bar.

The second chapter examines the methodology for designing the tool,
covering analytical calculations of cutting forces, determining the overall
dimensions, and strength dimensioning of the bar body. The author performs
mathematical modeling of the tuned mass damper and analyzes the influence of
its main parameters on its tuning.

Chapter three presents a numerical study using the finite element method.
Dynamic and static analyses were performed on both the main body and the
integrated structure. This validates the analytical models presented in the previous
chapter. The results obtained allow for a comparison between different variants
of the structure and create prerequisites for its optimization.

In the fourth chapter, the doctoral student conducted a series of experiments
validating the proposed design experimentally and providing an opportunity to
develop a regression model for describing and optimizing the instrument's
performance.

In light of the above, I believe that the research methods used are fully
consistent with the purpose and objectives of the dissertation. The work as a whole
covers all the necessary stages, creating a logically complete and scientifically
sound system for the development of an anti-vibration reamer with a tuned mass
damper. It is this sequence that ensures that the results achieved are adequate,
justified, and fully consistent with the main objective of the research.

I consider it important to note that the application of mathematical methods
for analysis and evaluation in solving important engineering tasks related to the
stability of anti-vibration tools provides a scientific basis for the overall research
in the dissertation.



4. Scientific and applied scientific contributions of the dissertation

The dissertation presented is a comprehensive scientific study of the
stability of anti-vibration tools.

Eng. Plamen Kasabov, MSc, has made four scientific-applied and three
applied contributions. Overall, I accept the way the contributions are formulated
and consider them important for the theory and practice in the field of material
cutting and cutting tools, each of them contributing to both the theoretical
development and practical improvement of vibration technologies.

The scientific and applied results include the development of a
methodology for designing an anti-vibration bar, the creation of a prototype, the
integration of a Matlab-based system for TMD optimization, and experimental
proof that the proposed design actually improves the vibration characteristics and
accuracy when machining deep holes.

The applied contributions are expressed in the development of a
methodology for static and dynamic simulation of the instrument, in the
determination of optimal operating modes through numerical analyses, as well as
in the formulation of practical guidelines for the design of new anti-vibration
elements and the improvement of existing solutions.

It can be summarized that the contributions of the work form a complete
and applicable engineering concept, combining scientific validity and proven
practical effectiveness.

5. Assessment of publications related to the dissertation

A total of three scientific publications are presented in the dissertation. In
the paper published in the collection "Science, Technology, Innovation, Business
- 2025". the doctoral student is the first author, which clearly emphasizes his
leading contribution to the analysis and generalization of modern anti-vibration
technologies. The international publication, presented at a conference in Rezekne,
Latvia, was co-authored by two authors, as the doctoral student is the second
author. This publication presents the results achieved in the dissertation related to
the experimental processing of aluminum alloys with anti-vibration reamer and
analysis of the influence of cutting modes on surface roughness. In the third
publication—a research study presented at the Youth Forum in 2022—the
doctoral student is a co-author, and the paper develops an algorithm for
determining the natural frequencies of an anti-vibration reamer, which is fully
consistent with the objectives of the dissertation.

All three publications cover different aspects of the dissertation topic. The
publications are substantive, correctly formatted, and fully consistent with the
main objectives of the dissertation, contributing to the public presentation of the
results achieved to the scientific community.

6. Comments and recommendations

The dissertation presents a comprehensive and consistent study that
convincingly demonstrates the effectiveness of the proposed anti-vibration
bar. The summarized work on creating an analytical model, numerical



analysis, and experimental verification ensures high reliability of the results
and demonstrates the author's good research and scientific training.

The overall work is scientifically sound and focused on real engineering
applications, with the presented solutions having potential for practical
implementation.

7. Conclusion

Based on the analysis of the presented dissertation and publications related
to it, I accept that the candidate's overall work fully meets the requirements of the
Law on the Development of Academic Staff in the Republic of Bulgaria and the
Regulations for its application. The national quantitative and qualitative
indicators, as well as the internal regulatory requirements of TU — Sofia for
acquiring the educational and scientific degree "Doctor" in professional field 5.1.
Mechanical Engineering, have been met.

Taking into account the significance of the scientific and applied
contributions contained in the dissertation, as well as the fact that the results
obtained are practically useful and significant, I give a positive assessment of the
dissertation and the overall work of the doctoral student and recommend that the
Scientific Jury award the educational and scientific degree "Doctor" to Eng.
Plamen Plamenov Kasabov, MSc, in the field of higher education - 5. Technical
Sciences, professional field - 5.1. Mechanical Engineering, doctoral program
"Cutting of Materials and Cutting Tools."

Blagoevgrad Reviewer: e ————

22.12.2025 (Prof. Dr. Eng. Snezhina Andgnova)



