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CTAHOBMULLUE
Bbpxy aucepTtaunoHeH Tpya 3a npunobuBaHe Ha oGpasoBaTenHa u
Hay4Ha cTeneH ,,AOKTOpP” B Hay4yHaTa obnacT 5 ,,TexHn4ecku Hayku*,
npodecuoHanHo Hanpaenexue 5.1 ,,MawuWHHO UHXEHEPCTBO,
Hay4YHa cneuynanHoct “PasaHe Ha MaTepuanuTe W pexewm MHCTPYMEHTH
ABTOp Ha gUCepTaLUMOHHUA TpyA: Mar. uHx. MnameH MnameHoB Kaca6os
Tema Ha AucepTaLMOHHUA TPYA:

»A3cneaBaHe M oNnTUMM3aUMA HA cTaOMNHOCTTA Ha aHTUBUOpPaLMOHHKN
MHCTPYMEHTH"

UneH Ha Hay4yHOTO Xypu: npod. A-p uHx. Bbnbo Hukonos Hukonoe

1. AKTyanHocT Ha paspaGoTBaHUsi B AMCepTALMOHHWUA Tpya npo6nem B
Hay4YHO U Hay4YHONPUIOXHO OTHOLUEHUE
B paspabGoTeHusa paucepTauMoHEH TPyA Ca pPELWIEHW KOHKPETHU 3ajauw,
CBbP3aHu C npoekTupaHe, n3paboTeaHe 1 NPUNOXEHNe Ha aHTUBMOPAaLIMOHHA LaHra
C fAemncupaly eneMeHT 3a pacTbprsaHe Ha OTBOPW MPU Pa3NUYHU PEXUMW HA
pabota. W3cneasaHusTa, CBbP3aHM C OCUTYPSIBAHETO Ha TOYHOCTTA U rpanaBocTTa
npu CTpyroBaHe Ha MALUMHOCTPOWUTENHU W3Lenus W MO-KOHKPETHO npu Abnboko
BbTPELUHO CTpyroBaHe, ca 6e3CrnopHO akTyanHu 1 nopaau noteHunanHara onacHocT
OT BBb3HMKBAHE Ha HexenaHun Bubpauun. YAbLMKeHUTE AbpXayM 3a BbTpellHa
obpaboTka, Hapu4aHu ,GopLyaHrM ca 0coBeHO YyBCTBMTENHW KbM MosBaTa W
pasBuTMETO Ha BMOpaUMOHHM npouecu npu paGoTa c TAX nopagu ronsMoOTO
OTHOLLIEHWE MeXAy TexHaTa AbIkMHA U AnameTbp. TemaTa e GescnopHo akTyarnHa
3aL0TO OCUrypABaHETO Ha CTabUHOCTTa Ha MHCTPYMEHTM C aHTUBUGPALIMOHHW UK
AemMnupaliy enemMeHTH e Knio4yoBa 3a CbBPEMEHHOTO MeTanoobpaboTsave W
n3cneaBaHnsATa C TAX UMAT AACHO U3paseH Hay4YHO-MPUNOXKEH U NPUSIOXKEH XapaKkTep.

2. CteneH Ha no3HaBaHe CbLCTOAHMETO Ha npo6nemMa W TBOpYecKa
MHTepnpeTauns Ha NMTepaTypHUA MaTepuan
Cuutam, 4e [okTOpaHTKaTa uUMa p[oBpM no3HaHuMs B obnactta Ha
paspaboTBaHus aucepTauMOHEH  TpyA, NMOCBETEH Ha uU3cneaBaHeTo W
ONTUMWU3NPAHETO Ha OOpLIaHTM C MHTErpupaHu HacTPOEHM MacoBu Aemndepw,
HacoYeHW KbM noaobpsiBaHe Ha cTabunHocTTa M TOYHOCTTa Ha obpaboTka npu
npouecn Ha AbNOOKO BBLTPELIHO cTpyroBaHe. HanpaeeH e oGcToeH npernes Ha
nutepatypata 3a npobnemute ¢ BuOpauuuTe npu MawMHHata obpaboTka u
ChlUecTByBaLUMTE aHTUBUOPALIMOHHMN peLleHms.

3. CboTBeTCTBME Ha U3GpaHaTa MeToAMKa Ha W3cneABaHe M NocTaBeHaTa
uen v 3agayvm Ha AUCepTaLMOHHUA TPYA C NOCTUrHATUTE NPUHOCHU
Cuutam, ye wusbpaHaTa MeToAuKa Ha M3CNEABaHUA € MpaBuiHa U € B
CbOTBETCTBME C NOCTABEHATA LIeNn W 3afa4u Ha gucepTaumoHHus Tpyn. CbanageHa e
MEeToAonorna 3a npoekTupaHe Ha aHTuBMOpauwoHHa OGoplladra, BkM4YBaLA
onpefensHe Ha reoMeTpU4HN U MacoBMU NapamMeTpu, CTaTUYEH U AUHAMUYEH aHanu3
W UHTErprpaHe Ha HacTPoeH MacoB Aemndep. N3BbpLUEHO € YACNEHO MoaEeNMpaHe ¢
npunoxeHne Ha MeToAa Ha KpailHuTe enemeHu n cumynauum B Matlab 3a oueHka Ha



BIIUAHWETO Ha CbOTHOLUEHMETO Ha MacuTe, TBbPAOCTTA U AeMNUPAHETO BBLPXY
LMHAMWYHWS OTrOBOP Ha MHCTpyMeHTa. C nonyyeHuTe pesynTtaTuTe ce NOTBbPKIaBa,
Ye U3MOM3BAHETO HA HACTPOEH MACOB AeMndep 3HaYUTENTHO U3MECTBa pe30HaHcHaTa
yectota M Hamanasa amnnuTygute Ha BuOpauumTe. C eKcrepumeHTanHuTe
uscneABaHuA BbpXy CTOMaHa W anyMWHWEBW CNMaBu ca BanuaupaHu YWUCTEHUTE
MOLENU W NONYYEeHWTe pesynTaTh 3a HaMarneHo OTKMIOHEHWE Ha WHCTPYMEHTa,
noaobpeHa rpanaBocT Ha NOBBLPXHOCTTA U YABITKEH XUBOT HA UHCTPYMEHTA.

4. Hay4Hu n/mnu Hay4YHONPUNOXHU NPUHOCU HA AUCEPTALMOHHUA TPYA

B AauceprtauuoHHus Tpya 4 oT NpUMHOCWUTE ca ONMPedeneHn OT asTopa KaTo
HaY4YHO-NPUNOXHN U APYrM 3 KaTo NpunoxHU. CbrnaceH CbM C Taka HanpaseHaTa
knacudgpukauma. TA oTpassBa TOYHO W SCHO BbLMNPOCUTE, PpasrnexgaHn B
AncepTaunoHHnsa Tpya. OcCHOBHUTE pesynTaTi cnoco6CeTBaT 3a YChbBbPLUEHCTBAHE Ha
MeTOAMKUTE W noAxoAvTe, MW3NON3BaHW 3a ONTUMM3MPAHETO Ha GopliaHrn ¢
WHTErpupaHu HacTPOEHM MacoBU Jemndepu, HacoueHn KbMm nogobpsiBaHe Ha
cTabunHocTTa U TOYHOCTTA Ha obpaboTka npu npouecu Ha AbNGOKO BbTPELUHO
cTpyroBaHe. Cuutam, 4Ye Taka hOPMyNUPaHUTE HAYYHO-MPUMOXKHN W MPUNOKHM
MPUHOCK OTPa3ABaT CbAbPXaHWETO Ha AUCEPTALIMOHHMS TPYA.

5. MpeueHka Ha nyGnMKauuuTe NO AUCEPTALLMOHHUA TPYA

OCHOBHM YacTu OT AWUCEPTaLMOHHUS TPyA Ca NPeACTaBeHW B TPU HayuHM
ny6nvkauum B CbaBTOPCTBO, [BE OT KOUTO Ca B COOPHULM OT HaLMOHarneH Hay4eH hopym
U eaHa B MexayHapogHa KoHdepeHums ¢ uHaekcupare B Scopus. [IoKTOpaHTLT € Bogell
aBTOp B €flHa OT KONEeKTUBHWUTE NyBnukauum u BTOpK aBTop B ocTaHanure ase. Bouyku
Hay4HU nybnukauum ca B cneuuannsupaHnTe HayuyHn usgaHus: COOpHUK ¢ aoknaau
ot Mnagexkua copym ,Hayka, TexHonorum, wuHoBaumu, OGusHec’, lnoeaue w
Proceedings of the International Scientific and Practical Conference. Rezekne, Latvia.

6. MHeHUS, NpPenopbLKU U Genexku

CuuTam, Ye gMCepTaUMOHHUAT TPyA € paspaboTeH Ha [oBpPO HAy4YHO HUBO U
pellaBa akTyanHu npobnemuMm, CBbp3aHM C uU3cnenBaHe W ONTUMM3aUMsa Ha
CTabunHocTTa Ha aHTUBUBPALIMOHHN MHCTPYMEHTU 32 ONTUMU3UPAHE pPEXUMUTE Ha
obpaboTka Ha AeTainnu npu AbNOOKO BBTPELUHO cTpyroBaHe. CbC Cb3fafeHus
WHCTPYMEHT C gemndupall enemMeHT ca NpoBegeHn eKcrnepMMeHTanHu uacrneaBaHmus,
KaKkTo 3a onpefensHe Ha HEerosM enacTUYHM W YeCTOTHM napameTpu, Taka M 3a
onpepgendHe Ha nopeAeHeTo Ha MHCTPYMEHTa MNMpu pasinyHn pexxumMn Ha pAas3aHe.

3aknyeHMe C SACHa TMOJIOKUTENHa WNM oTpuuaTenHa oOLeHKa Ha
AUcepTaLMOHHUA TPYA.

CuuTtam, Yye nNpegocTaBeHMs MU 33 CTaHOBULLE AUCEPTALMOHEH TPYA Ha Tema
A3cneasaHe n onTummnsaumus Ha ctabunHocTTa Ha aHTMBUOPALMOHHA UHCTPYMEHTH"
OTroBaps Ha M3WCKBaHMATA Ha 3akoHa 3a pasBUTME HA aKkageMW4YHWA CbCTaB B
Penybnuka Bbbnrapus, lNpasBunHuka 3a HEroBoTo npunoxexHve v lNpaBunHuka 3a
ycnoeuATa v pega 3a npugobusaHe Ha Hay4yHW CTENEHN B TEXHUYECKN YHUBEPCUTET -
Cochua, maBam nonoxutesnHa oueHka u npegnaram mar. uHx. MNMnameH MNMnameHos
Kacabos na npuoobue obpasoBaTenHata M HayyHa CTeneH ,J0KTop” B HayyHaTa
obnact 5 ,TexHudeckn Hayku®, npodecuoHanHo HanpasneHue 5.1 ,MalimMHHO
WHXEHEPCTBO®, HayyHa crneumanHocT ,Pd3aHe Ha wmartepuanute U pexeLuu
WHCTPYMEHTK",
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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 "Materials cutting and cutting
tools"

Author: Eng. Plamen Plamenov Kasabov
Topic of the dissertation:
"Investigation and Optimization of the Stability of Anti-Vibration Boring Tools"
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 terms

In the developed dissertation work, specific tasks related to the design,
manufacture and application of an anti-vibration bar with a damping element for boring
holes in different operating modes have been solved. Research related to ensuring
accuracy and roughness in turning of mechanical parts and, more specifically, in deep
internal turning, is undoubtedly relevant also due to the potential danger of unwanted
vibrations. Extended holders for internal machining, called "boring bars", are
particularly sensitive to the occurrence and development of vibration processes during
machining due to the large ratio between their length and diameter. The topic is
undoubtedly relevant because ensuring stability of tools with anti-vibration or damping
elements is key for modern machining and the research has a clearly expressed
scientific-applied and applied nature.

2. Degree of knowledge of the state of the problem and creative
interpretation of the literary material
| believe that the doctoral student has good knowledge in the field of the
developed dissertation work, dedicated to the study and optimization of boring bars
design with integrated tuned mass dampers aimed at improving the stability and
accuracy of machining during deep internal turning processes. A comprehensive
review of the literature on vibration issues in machining and existing anti-vibration
solutions has been conducted.

3. Correspondence 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 correct and is in accordance
with the set goal and tasks of the dissertation. A methodology has been created for the
design of an anti-vibration boring bar, including determination of geometric and mass
parameters, static and dynamic analysis and integration of a tuned mass damper
inside. Numerical modeling has been performed using the finite element method and
simulations in Matlab to assess the influence of the mass ratio, stiffness and damping
on the dynamic response of the tool. The results obtained confirm that the use of a
tuned mass damper significantly shifts the resonant frequency and reduces the
amplitudes of vibrations. Experimental studies on a steel and aluminum alloys have
validated the numerical models and the results obtained for reduced tool deflection,
improved surface roughness and extended tool life.



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

In the dissertation, 4 of the contributions are defined by the author as scientific-
applied and another 3 as applied. | agree with the classification made in this way. It
accurately and clearly reflects the issues considered in the dissertation. The main
results contribute to the improvement of the methodologies and approaches used for
the optimization of boring bars with integrated tuned mass dampers, aimed at
improving the stability and accuracy of deep internal turning processes. | believe that
the scientific-applied and applied contributions formulated in this way reflect the
content of the dissertation.

5. Evaluation of publications on the dissertation work

The main parts of the dissertation work are presented in three scientific
publications in co-authorship, two of which are in proceedings of a national scientific
forum and one in an international conference indexed in Scopus. The doctoral student
is the lead author in one of the collective publications and the second author in the
other two. All scientific publications are in the specialized scientific publications:
Collection of Reports from the Youth Forum "Science, Technology, Innovation,
Business", Plovdiv and Proceedings of the International Scientific and Practical
Conference. Rezekne, Latvia.

6. Opinions, recommendations and notes

| believe that the dissertation work is developed at a good scientific level and
solves current issues related to the study and optimization of the stability of anti-
vibration tools for optimizing the processing modes of parts in deep internal turning.
Experimental studies have been conducted with the manufactured tool with a damping
element, both to determine its elastic and frequency parameters, and to determine the
behavior of the tool under different cutting modes.

| have the following recommendation for the doctoral student: the obtained main
results of the dissertation work should be popularized abroad and applied in education
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 and Optimization of the Stability of Anti-Vibration Boring Tools" 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, |
recommend that M.Sc. Eng. Plamen Plamenov Kasabov to be awarded the
educational and scientific degree of "Doctor" in the scientific field 5 "Technical
sciences", professional direction 5.1 "Mechanical engineering”, scientific specialty
"Materials cutting and cutting tools".

Date: 07.01.2026 r. Member of the jury:




