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BbPXy AUCEpTaLMOHEH Tpya 3a npuaobusBaHe Ha obpasoBaTenHa u
Hay4yHa cTeneH ,[oKTop”

ABTOp Ha AncepTaumoHHus Tpya: MoHion keman Kapamka

Tema Ha OuCepTauMOHHUA Tpya: ,TeXHOMOrMYHO ocurypaABaHe Ha TOYHOCTTa M
NPOU3BOAUTENHOCTTA Ha KOMOWHMpaHO oOpaboTeaHe Ha OTBOPM OT XUAPO W
NHEBMOLMNUHApW".

YneH Ha Hay4HOTO Xypu: fou. A-p UHXK. Paiivo Metpos Paitues

1. AKkTyanHocT Ha pa3paboTBaHusi B [OUCEPTaLMOHHUA TPyA
npobnem B HayYHO M Hay4HOTMPUNOXHO OTHoleHWe. CTeneH M HUBa Ha
aKTyanHocTra Ha npobGnemMa M KOHKpeTHUTe 3aJauM, pa3paboTeHu B
AucepTauusaTa.

OucepTauMoHHWAT  Tpya  pasrmexaa  akTyaneH HayyeH U
Hay4yHonpunoxeH npobnem, CBbp3aH C OCUrypsiBaHE Ha TOYHOCTTA M
npoussoguTenHocTTa npu KombuHupaHo obpaboTBaHe Ha OTBOpU uYpes
CbBMecTsBaHe Ha pasctbpreaHe u [M[. 3HauumoctTa My npoustuya oOT
HeobXxoAMMOCTTa OT ONTUMUMPAHE Ha PEXVMWUTE U MOBULLABAHE KAYeCTBOTO W
HapgeXgHocTTa Ha UWNWHOPUYHWTE OTBOPM B CEPUIAHOTO  NPOW3BOACTBO.
MocTtaBeHnTe Len W 3ajayn ca KOHKPETHW M CbOTBETCTBAT Ha CbBPEMEHHOTO
pasBuTE Ha MaLUMHOCTPOUTENHaTa TEXHOMOMSA, KOETO ONpeaens BUCOKa CTeneH
Ha aKTyanHocCT Ha uscneaBaHus npobrem.

2. CteneH Ha no3HaBaHe CBHCTOAHMETO Ha Npobrema u TBopyecka
MHTepnpeTalua Ha NUTepaTypHUA maTepuan.

JintepaTypHusT 0630p nokassa [obpo nosHaBaHe Ha npobriema npu
KoMBUHUpaHoTo obpaboTBaHe upes psisaHe u M. MaTepuansbT € KPUTWYHO
o606LLeH, hopMynupaHu ca ICHV U3BOAM M apryMeHTUPaHO ca UsBedeHN LienTa u
3afjauuTe, KOETO CBUAETErNCTBa 3a YMeHMe 3a TBOpPYECKa WHTepnpetauus Ha
Hay4yHaTa nuTepartypa.

3. ChoTBeTcTBME Ha wu3bpaHaTa MeToAuKa Ha wu3crneaBaHe W
nocraBeHata uen ¥ 3ajayv Ha OUMCepPTaLMOHHUS TPynO C NOCTUrHaTute
NPUHOCH.

W3bpaHaTa meToavka Ha nscrnegBaHe CbOTBETCTBA B MbIHA CTENEH Ha
nocraseHaTa Len v opMynupaHuTe sagayv Ha gUcepTauuoHHUA TPy,

4, HayuyHu u/vnu Hay4yHOMPUIOXHU NPUHOCU HA OUCEPTaLMUOHHUSA

TPyA.
Hay4Ho-npunoxkHu npuHocK
1. Mony4YeHn ca TEOPETMYHU 3aBMCMMOCTM Ha B3auMMOBpb3KaTa Ha
pexumuTe Ha obpaboTka M reoMeTpUUHUTE ErNeMeHTU Ha WHCTPYMEeHTa ¢
napamMmeTpuTe Ha U3XoaHara un nosiyvaBaHaTta rpanaBocT,



2. V3BegeHn ca TeOpeTUYHW 3aBMCUMOCTW 33 TMpecMmATaHe Ha
MWHAMAnNHUS U MakCUManHus paguyc Ha pecopmupaliute UMNUHOPUYHA
WHCTPYMEHTH,

3. lpoBeneH e perpecoHeH aHanus 1 ca nonyJYeHn TPUMSMepPHU Moaeni,
crnocobcCTBaLLM OrpeaernsaHeTo Ha ONTUMAalHW TEXHONMOTMMYHKM napameTpu Ha
pexuMuTe Ha obpaboTka Npy KOHKPETHU NPOU3BOACTBEHU YCMNOBUS;

4. lNpepnoxeHa e MeTOQMKa 33 OLIEHKA MUKPOTBBLPAOCTTA HA YAKYEHUA
cnon martepvan cnepg, psisade 1 MMM Ha BbTPELLHW POTALUMOHHN NOBBPXHUHN.
Ha Gasa Ha neTttakTopeH nnaHupaH eKkCrepuMEHT ca reHepupaHn rpauyHn
3aBUCMMOCTU 3a BMWAHUETO Ha pexumute Ha obpaboTka BbpXY
MWUKPOTBBLPAOCTTA.

MpUNOXHU NPUHOCK

1. HanpaBeHata MHOrokputepuanHa OnNTUMU3AUUSA HaA PEeXUMUTE Ha
obpaboTka npu pasade u NI Ha oTBOpU OT XUAPABMNUYHA U MHEBMAaTUYHU
UMANHAPU U Ca NOMyYeHU aHanuTUYHU MOLENY 33 onpeaensHe Ha onTuMarnda
MWKPOTBBPAOCT M rpanaBocT;

2. YcTtaHoBEHM ca OONYCTMMWTE HWBaA Ha CTErHaTtocTTa, nogaBaHETO W
cunata Ha pedopMmupaHe, OCUrypsiBaliMd ONTUMAaNHO Ka4yecTBO Ha
06paboTeHUTe NOBBLPXHUHN.
5. MpeueHka Ha nyGnukauuuTe No AUCEpPTaLIMOHHUA TPYA.

Mo cbaAbPXKAHWETO Ha AUCEPTALUMOHHUS TPy ca NybrnMkyBaHu 2 Hay4YHu
CTaTUM B HALMOHAaIHW CNIUCaHUS M 2 HayYHM OoKnana B COOPHULM OT Hay4HK
dopyMu, KakTo 1 2 nyGnmkaumm, KOWTO NpeacTon Aa 6baar oTneyaTaHu.
6. MHeHuUs, NpenopBbKU U BenexKu.

Hamam cbuiecTBeHn Genexkn v npenopbukKn No guceptauMoHHuA Tpya

y 8 3akroueHue ¢ AAICHa MoNoXUTerNHa Unu oTpuuaTeriHa oLeHKa Ha
AucepTauuoOHHUSA Tpya.

[vcepTaumMoHHUA Tpyn OTroBapsi Ha W3WCKBaHWATA Ha 3akoHa 3a

pasBMTUETO Ha akageMuyHuss cbctae B Penybnvka bbnrapus u Ha
MpasunHuka 3a ycnosusita M pena 3a npupoobueaHe Ha HayyHW CTEMeHu B
TexHuueckn yHuBepcuteT — Codhus.
ETo 3awo npegnaram Ha yBaxaemoTo CrneuunanusnpaHo HayyHo Xypu Aa
npuchamn Ha mar. nHx. MoHon Mxkeman Kapagxa obpasosatenHara n HaydHa
cTeneH ,AoKTop” B HayyHa obnact 5. TexHuyeckn Hayku, npodecroHanHo
HanpasneHue 5.1 MaluHHO UHXEeHEepPCTBO, LOKTOPCKa nporpama , TexHonorus
Ha MaLLMHOCTPOEHETO".

Hara: 04.03.2026r. YJIEH HA XXYPUTO:
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OPINION
on a dissertation for the award of the educational and scientific degree “Doctor (PhD)”
Author of the dissertation: Gyunyul Dzhemal Karadzha
Title of the dissertation:
“Technological Assurance of Accuracy and Productivity in the Combined Machining
of Holes in Hydraulic and Pneumatic Cylinders”

Member of the Scientific Jury: Assoc. Prof. Raycho Petrov Raychev, PhD, Eng.

1. Relevance of the Scientific and Applied Research Problem Addressed
in the Dissertation

The dissertation addresses a relevant scientific and applied research problem
related to ensuring accuracy and productivity in the combined machining of holes
through the integration of boring and surface plastic deformation (SPD). Its
significance arises from the need to optimize machining regimes and to improve the
quality and reliability of cylindrical holes in serial production.

The stated aim and objectives are clearly formulated and correspond to the
contemporary development of manufacturing technology, which determines the high
relevance of the researched problem.

2. Degree of Knowledge of the State of the Art and Creative Interpretation
of the Literature

The literature review demonstrates a good knowledge of the problem of
combined machining by cutting and surface plastic deformation. The material is
critically analyzed and summarized, clear conclusions are formulated, and the aim
and objectives are logically derived. This confirms the author’s ability for creative
interpretation of the scientific literature.

3. Correspondence Between the Research Methodology and the Aim and
Objectives of the Dissertation

The selected research methodology fully corresponds to the stated aim and
formulated objectives of the dissertation.

4. Scientific and/or Applied Research Contributions of the Dissertation

Scientific and Applied Research Contributions

1. Theoretical relationships have been established between machining regimes
and tool geometry elements and the parameters of the initial and resulting surface
roughness.

2. Theoretical relationships have been derived for calculating the minimum and
maximum radius of deforming cylindrical tools.

3. A regression analysis has been conducted and three-dimensional models
have been obtained, facilitating the determination of optimal technological
parameters of machining regimes under specific production conditions.

4. A methodology has been proposed for evaluating the microhardness of the
strengthened surface layer after cutting and surface plastic deformation of internal



rotational surfaces. Based on a five-factor designed experiment, graphical
relationships have been generated to illustrate the influence of machining regimes on
microhardness.

Practical Contributions

1. A multicriteria optimization of machining regimes for cutting and surface
plastic deformation of holes in hydraulic and pneumatic cylinders has been
performed, and analytical models have been developed for determining optimal
microhardness and surface roughness.

2. The permissible levels of interference (tightness), feed rate, and deformation
force ensuring optimal quality of the machined surfaces have been established.

5. Evaluation of the Publications Related to the Dissertation

The results of the dissertation have been published in 2 scientific articles in
national journals and 2 scientific papers in conference proceedings, as well as 2
additional publications that are forthcoming.

6. Opinions, Recommendations, and Remarks
| have no substantial remarks or recommendations regarding the dissertation.

7. Conclusion with a Clear Positive or Negative Evaluation of the
Dissertation

The dissertation complies with the requirements of the Law on the
Development of the Academic Staff in the Republic of Bulgaria and the Regulations
for the Conditions and Procedure for Acquiring Scientific Degrees at the Technical
University of Sofia.

Therefore, | propose that the esteemed Specialized Scientific Jury award
Gyunyul Dzhemal Karadzha, M.Sc., Eng., the educational and scientific degree
“Doctor (PhD)" in Scientific Field 5. Technical Sciences, Professional Field 5.1
Mechanical Engineering, Doctoral Program “Manufacturing Engineering
Technology”.
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