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BBPXY JHCepPTALIMOHEH TPyA 3a npuao0uBaHe HAa o0pa3oBaTe/IHA H HAYYHA
crenen ,,/lokrop*

ApTop: Mar. uHK. ['ronion Jxeman Kapamka
Tema: ,, TEXHOJIOIT'MYHO OCUI' OPSIBAHE HA TOYHOCTTA U

ITPOU3BOJUTE/IHOCTTA HA KOMBMHHUPAHO OFPAEOTBAHE HA
OTBOPH OT XW1PO U IITHEBMOLIUJIMH/IPII*

Yaen Ha HAY4YHOTO KypH: nIpod. 1-p umk. CHexxuHa AHrenoBa AHJOHOBA

1. AkTyajHOCT Ha pa3paboTeHust B AUcePTAIHOHHHS TPYA NPoGJieM B HAYYHO
H HAYYHO-NIPHJIOKHO OTHOWeHHe. CTerneH M HHBA HAa AKTYAJHOCTTA Ha
npo0a1eMa H KOHKPETHHUTE 33124, Pa3paboTeHu B JUCEPTALHATA.

PaspaboTeHns OT HOKTOpaHTa IHCEpPTALMOHEH TPYA € (POKYCHpaH BBPXY
oOpaboTkaTa Ha OTBOPH OT XH/PO U MHEBMOLUIMHIPH, KOHTO €4 eJIEMEHTH OT CHIOBH
IIOBAUIaTCJIHH MEXaHH3MH H HaMHpaAT IPHIOXKEHHUE B Pa3JIMYHH TEXHOJIOTHUYHH
OTpaciii, OT MAIIHHOCTPOCHETO 0 CaMOJICTHATAa HHIYCTPH. HMmenHo Tasm macosa
ynotpeba Hanara Hy)KZaTa OT MOCTOSHHOTO YCHBBPUICHCTBAHE HAa TEXHOIOTMYHHTE
NPOLECH M MOAXOAH, KOHUTO BOJAT 10 IOBUIABAHE HA KAYECTBEHHTE IOKA3aTENH Ha
obpaborBanuTe Upes pA3aHe U MOBBPXHOCTHO [IACTHYHO JeOpMHpaHe TOBBPXHUEH.
BBIpeky HaIMYUeTo Ha peJulla U3CAeBaHus, CBBP3aHH C MIPOYUBAHHS 32 IpUIaraHe
Ha pasnM4YHM METOJAM 3a OKoH4YareqHa oOpaboTka Ha OTBOpHM, KOMOMHHpaHaTa
00pa0oTKa dYpe3 psA3aHe M MOBBPXHOCTHO IUTACTHYHO Je(opMHpaHE Ce SBsjBa

TCXHOJIOTHA C HCH3HEPIIacM pecypc 3a H3CICABaHC Ha IPOLCCHTE H ABJICHUATA,
CBBP3aHHU C HEs.

B To3m cMmucEa, Moxke fa ce 0600y, de u3cnenBaHuTe NpOobIEMHM 3a/1aUH B
OUCEePTALMOHHHUSA TPY/ Ca 3HAYMMH H aKTyaJHH B Hay4YHO-IPUIOKHO OTHOIIIEHHE.

2. Crenmen Ha mNO3HABaHe CbLCTOSIHHETO Ha mpoGjeMa M TBOpPYECKa
HHTEePIpeTAHA Ha JIHTEPATYPHHUSI MATEPHAJL,

ABTOPBLT € HanpaBwi KiacH(puKamus Ha HHCTPYMEHTHTE 3a KOMOHMHHpaHa
obpaborka. Pasrimezan e ChINecTBYBAIIUTE KBM MOMEHTa HHCTPYMEHTH, KaTo €
HAIPABHII 33/{bI00YEH aHAIN3 Ha KOHCTPYKIUATA HM. Y CTaHOBHII € B3aHMOBPB3KaTa Ha
TO3H BHU[I OﬁpaGOTKaTa C Ka4€CTBOTO, KaKTO U ¢ MEXaHUYHUTES XapaKTEePpUCTHKUTC Ha
00paboTBaHnTe OTBOPH OT XHAPO M NMHeBMoLIMHApH. Hampaenus 3ansnboueH u
00CTOeH aHANM3, MH JaBa OCHOBAHHE [a CUMTAM, Ue JOKTOPAHTA € 3all03HAT MHOIO
,B;oﬁpe C TeMATHUKaTa, KBEM KOSATO € HACOUYEH JUCEPTAIHOHHUSI TpyAa.

3. CpoTBeTcTBHE HA H30PAHATA METOAHKA HA U3CJeBAHE C IOCTABEHATA Lel

H 331241 Ha JHCEPTALMOHHUSI TPYJ

JIokTOpaHTa u3BEXJa KATO OCHOBHA LeN HA [JHCEPTALMOHHHS TPY.
TEOPETUYHOTO M  EKCICPHMEHTAJIHO M3CIeJBaHe Ha Ipoueca KOMOHHHPAHO
00paboTBaHe Ha OTBOPH C I(eJ ONTHMH3MpaHE HAa PELICHHATA 33 CHBMECTABAHE Ha
IPOUECUTE PasCTHPIBaHe U MIOBBPXHOCTHO IUIACTHYHO AepopMEpaHe. 38 IOCTUIaHETO
Ha Tasu Led € HeoOX0AUMO Ja Ce peliaT pejuma 3aJaul: [a ce IPOBEAe aHAA3 HA
H3BECTHHTE METOJM M yCTpoicTBa 3a 00paboTka Ha IMaJKH LUIMHAPHIHH OTBOPH C



KOMOMHUpaHH HHCTPYMEHTH; Ja ce€ pa3paboTaT TEeXHONOTHYHHTE OCHOBH Ha
€AHOIPOXOAHOTO 00paboTBaHe; Ja ce NpOBeaT €KCIEPUMEHTAIHH H3CNIeIBaHAS HA
MHKpopeneda i MEKPOTBBPAOCTTA Ha 00paboTBaHKTe MOBPXHAHY; Ha Ta3u 6asa 1a ce
H3BE/aT PErPeCHOHHATE MOJENH Ha ChILHUTE; Ja ce U3ciIeaBa paboTocnocobHOCTTa Ha
NPeIIOKECHUTE PEIICHHS B IPOM3BOACTBEHM YCJIOBHA M Ja ce 0000mm TsaxHara
e(peKTHBHOCT.

3a nenTa JOKTOPAHTHT H3I0J13Ba METOUTE 32 HAYYHO [LIAHKPAHE U IPOBEKIaHE
Ha eKCIIEPUMEHTH; METOIUTE Ha MaTeMaTHYeCKaTa CTATUCTHKA 33 aHAIHM3 M OLIEHKA —
AUCICPCHOHEH aHAJIN3, PEIPECHOHEH aHAIN3 U JIP., C KOETO II0CTaBs Ha Hay4Ha OCHOBA
[UIOCTHATa cu padoTa.

B KOHTekCcTa Ha H3JIOXEHOTO, CYHTAM, Y€ HM3I0I3BAHATA METOIMKA Ha
U3cie[BaHe, MPUIOKEHd B JUCEPTALHOHHUSA TPYZH, HANBIHO CBHOTBETCTBA Ha
II0CTaBeHaTa e/l X BOJH [0 pellaBaHe Ha CHOTBETHHTE 3aJa4H.

4. Hay4Hu U HAy4HO NPUJIOKHH NPUHOCH HA AHCTAHUMOHHMS TPy

IlpeacrasenyTe OT JOKTOpaHTA MPHHOCH Ha AWUCEPTAMOHHHS TPYJ ca IIECT,
Karo 4YeTHpPH OT TAX ¢a KIAaCH(HUMPaHU KATO HAYYHO-NPHIOXKHM, a JBa KAaro
npunoxkHy. [Ipuemam Gopmymupannte oT Mar. HHX. I'toHton Kapamka npusocH, Karo
OCHOBHHTE OT TSIX Ca CBBP3aHH C:

» IOJly4aBaHE HAa TEOPETHYHH 3aBHCHMOCTH MEKIY pEKHMHTE Ha
00paboTKa U reOMeTpHYHUTE NapaMeTpH Ha Je(OpPMHpPAIIHTE YacTH Ha
HHCTPYMEHTA C NapaMeTpUTe HA U3XOIHATA U MOJYYEeHAaTa IpanaBocT 3a
CTaTH4YHH METOOIH Ha 06p360TBaHC Hpe3 IMOBBRPXHOCTHO INIACTHUYHO
nedopMupane;

» pa3BHBAaHE Ha OTPAHUYUTEIHATE KPHTEPHH U [T0JIyYaBaHe Ha TeOPeTHIHH
3aBHCHMOCTH 32 IIPECMSTaHe HAa MAKCHMATHHUS 1 MUHHMAJIHHS PaIHycC Ha
paboTHHTE MOBLPXHUHU Ha HHCTPYMEHTA, B 3aBUCHMOCT OT IIapaMeTpHTe
Ha M3XOAHHUTC TIpalaBHHH M BBIHOOOpasHOCTTa Ha oOpabGoTBaHara
IIOBBPXHHHA;

» YCTaHOBABAHE BIMSAHHETO HAa OCHOBHHTE (haKTOpH Ha Mpolieca Ha
koMOuHHpaHo oOpaGoTBaHe upe3 ps3aHe M MOBBLPXHOCTHO IUIACTHYHO
fedopMUpaHe BBPXY KauyecTBOTO Ha 00paGOTBAHH  BHTPEIIHH
IMIHHAPHYHH TOBbPXHHHH.

Cunram, ye (popMyIHpaHUTE NPHHOCH CHOTBETCTBAT HA IOJyIEHHTE PE3YITATH
OT U3C/IeABAHUATA M TAXHATA MHTeprperauus. OT HanpaBeHHS aHAIH3, MOXKE 1a Ce
00001IM, Ye MOCTHTHATHTE IPHHOCH CA 3HAYMMH 32 TEOPHATA M IPAKTHKATA.

S. Ilpeuenka Ha myGAMKALHHUTE IO THCEPTALMOHHHS TPY/I

OCHOBHH 4acT¥ OT AMCEPTAIMOHHHS TPY/ Ca PE/ICTABEHHU B IIET HAYYHH TPY/IA.
He ca npejacrasenu marepuainn, KOUTO Ja MOTBBPIKAABAT, Ye HAKOS OT CTATHUTE € B
U3/1aHKe, pe(eprpaHo OT MEXKAYHAPOAHUTE Oa3H JaHHH.

Ot HanpaBeHus aHaNu3, MOXe 1a ce 060G, Ye B TP OT CTATHUTE JOKTOPAHTET
€ MBPBH aBTOP, ¢ KOETO MOTBBPXK/aBa yOe:KISHHETO MU 3a BOJELIATa My pOJis IIpH
M3TOTBSIHE HA HAYYHUTE TPY/OBE,

6. MHeHnye u npenopbKu

JucepTanMOHHUAT TPy € pa3paboTen Ha MHOTO Jo6po HuBo. Llenta u 3agagnre
Ca NMPEeLU3HO H3BEJEHH cjieJ OOCTOeH M 3aabpi004YeH aHANINW3 HAa CHCTOSHHETO Ha
npodsiema. OCBIIECTBEHHTE M3CIEABAHNS H AHAIN3H JaBAT pelieHre Ha aKTyalHH



BBIIPOCH, CBBp3aHH ¢ KoMOuHHpaHarta o0paloTKa dupe3 ps3aHe W MOBBPXHOCTHO
IacTHyHa oOpaboTKa.

IIperopb4BaM Ha JOKTOpPAaHTA B CleJBAllY W3CIEIBAHHS Ja AKIEHTHpPA Ha
U3XOIHUTE XapaKTePHCTHKH Ha HM3IOI3BaHHTE 3aroTOBKH (BHX Ha o0paboTBaH
MarepHal, MHUHUM&JIHH M MAaKCUMalHU INpHOaBKH, OCHIYpSBAllH 3a/1a/ICHHUTE
KauecTBEHH [10KA3aTeNH Ha IOBLPXHUHUTE).

7. 3ak0yenue

CunraM, e npeCTaBEHUS MU 33 CTAHOBHIIE AUCEPTALHOHEH TPYA € pa3paboTeH
B CBOTBETCTBHE CHC 3aKOHA 3a pa3sBHTHE Ha aKaJeMHYHHs ChcTaB B PemyOnmka
beiarapus u IlpaBunHuka 3a nmpunoxeHuero My. M3mbIHeHM ca  HAlMOHAIHHTE
KOJMHYECTBEHH M KA4YeCTBEHH IIOKA3aTelNy, KAaKTO U BETPEIIHUTE HOPMATHBHH
n3HCKBaHuA Ha Texnndeckn yausepeuteT — Codust 3a npugoduBane Ha OHC ,,moxrop™
1o nnpopeconanto HampapaeHue 5.1. ManmHHO HHKeHEpCTBO.

ITomyyenure pesynratd ca HayyHO OOOCHOBAHM, 3HAYMMH M INPAKTHYECKH
MOJIE3HH, KOSTO MH J1aBa OCHOBaHHE Ja JaM INOJOXKUTENIHA OIEHKA 3a ISI0CTHATA
pabora Ha JOKTOpaHTa M Ja HpeAIoxka Ha YBaXKaeMOTO HAYYHO JKYPH Ia MPHCHIH
oOpasoBare/HaTa H Hay4Ha cTeneH ,,Jlokrop” Ha Mar. uix. [onron [ixeman Kapamka
B 00mact Ha Bucwme oOpasoBaHue - 5. TeXHMYECKM HayKH, 1O NPO(ECHOHAIHO
HampaeieHne - 5.1. MamMHHO HHXEHepCTBO, AOKTOpPCKa mporpama ,,TexHomorus Ha
MAaIIMHOCTPOECHETO™ .

rp. biaroesrpaz ABTOp Ha CTAHOBUIIETO: PP
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OPINION

on a dissertation for the award of the educational and scientific degree of
"Doctor"

Author: Gyunyul Dzhemal Karadzha, M.Sc.

Topic: TECHNOLOGICAL ENSURANCE OF ACCURACY AND
PRODUCTIVITY OF COMBINED PROCESSING OF HOLES BY HYDRO AND
PNEUMATIC CYLINDERS"

Member of the scientific jury: Prof. Dr. Eng. Snezhina Angelova Andonova

1. Relevance of the problem elaborated in the dissertation in scientific and
applied scientific terms. Degree and levels of relevance of the problem and
the specific tasks accomplished in the dissertation.

The doctoral thesis completed by the doctoral student focuses on the processing
of holes in hydro and pneumatic cylinders, which are elements of power lifting
mechanisms and are used in various technological industries, from mechanical
engineering to the aircraft industry. It is precisely this widespread use that necessitates
the continuous improvement of technological processes and approaches, leading to an
increase in the quality indicators of surfaces processed by cutting and surface plastic
deformation. Despite the existence of a number of studies related to the application of
various methods for final processing of holes, combined processing by cutting and
surface plastic deformation is a technology with an inexhaustible resource for studying
the processes and phenomena associated with it.

In this sense, it can be summarized that the problematic tasks examined in the

dissertation are significant and relevant in terms of scientific application.

2. Level of knowledge of the problem and creative interpretation of the

scientific literature.

The author has classified the tools for combined processing. He has reviewed the
currently available tools and conducted an in-depth analysis of their design. He has
established the interrelationship between this type of processing and the quality and
mechanical characteristics of the holes processed by hydro and pneumatic cylinders.
The in-depth and comprehensive analysis gives me reason to believe that the doctoral

student is very familiar with the subject matter of the dissertation.



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

The doctoral student identifies as the main objective of the dissertation the
theoretical and experimental study of the process of combined processing of holes in
order to optimize solutions for combining the processes of reaming and surface plastic
deformation. To achieve this goal, a number of tasks need to be solved: to analyze the
known methods and devices for processing smooth cylindrical holes with combined
tools; to develop the technological basis for single-pass processing; to conduct
experimental studies of the micro-relief and micro-hardness of the processed surfaces;
on this basis, to derive regression models for the same; to study the performance of the
proposed solutions in production conditions and summarize their effectiveness.

To this end, the doctoral student uses methods for scientific planning and
conducting experiments; methods of mathematical statistics for analysis and evaluation
— dispersion analysis, regression analysis, etc., thus placing his entire work on a
scientific basis.

In the context of the above, I believe that the research methodology used in the

dissertation fully corresponds to the set goal and leads to the solution of the relevant

tasks.
4.  Scientific and applied scientific contributions of the dissertation

The doctoral student has made six contributions to the dissertation, four of which
are classified as scientific-applied, and two as applied. I accept the contributions
formulated by Eng. Gyunyul Karadzha, M.Sc., the main ones being related to:

» obtaining theoretical dependencies between the processing modes and the
geometric parameters of the deforming parts of the tool with the
parameters of the initial and obtained roughness for static processing
methods by surface plastic deformation;

» developing the limiting criteria and obtaining theoretical dependencies for
calculating the maximum and minimum radius of the working surfaces of
the tool, depending on the parameters of the initial roughness and

waviness of the processed surface;



» determining the influence of the main factors in the process of combined
processing by cutting and surface plastic deformation on the quality of
processed internal cylindrical surfaces.

I believe that the contributions formulated correspond to the results obtained from
the research and their interpretation. From the analysis made, it can be summarized that
the contributions achieved are significant for theory and practice.

5. Assessment of the publications related to the dissertation

The main parts of the dissertation are presented in five scientific papers. No
materials have been presented to show that any of these papers have been published in
journals indexed in international databases.

Based on the analysis, it can be concluded that the doctoral student is the first
author of three of the articles, which further confirms my belief in his leading role in the

preparation of the scientific papers.

6. Opinion and recommendations

The dissertation is written very well. The aim and objectives are precisely defined
after a thorough and in-depth analysis of the state of the problem. The research and
analyses carried out provide solutions to current issues related to combined processing
by cutting and surface plastic working.

I recommend that in future research the doctoral student focus on the initial
characteristics of the work pieces used (type of material processed, minimum and

maximum allowances ensuring the specified quality indicators of the surfaces).
7. Conclusion

I think that the dissertation submitted to me for review has been written in
accordance with 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 the Technical
University of Sofia for obtaining a doctoral degree in professional field 5.1. Mechanical
Engineering, have been met.

The results obtained are scientifically sound, significant, and practically useful,
which gives me reason to give a positive assessment of the doctoral student's overall

work and to propose to the respected scientific jury that it award the educational and



scientific degree of "Doctor" to Eng. Gyunyul Dzhemal Karadzha, M.Sc. in the field of
higher education - 5. Technical sciences, in the professional field - 5.1. Mechanical

engineering, doctoral program "Mechanical Engineering Technology."

Blagoevgrad Author of the opinion: il /
28.02.2026 (Prof. Dr. Eng. Snezhina Andonova)



