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Ha MHK. Bbiako 3anpsHoB Muter ma Tema: <Hoxxon 3a npoektupane na
MOHTAKHH aBTOMATH3HPAHH KOMIUIEKCH™ 3a NPUCHIKIaHE Ha oOpasoBatesHa u
HayuHa CTeneH “J0KTOp™ B npodecHoHanHo Hanpasienue "S.1 MalinHHO
HHIKEHEPCTBO" M HAy4Ha CMICUHATHOCT ,,ABTOMATH3AIS Ha MPOU3BOJACTBOTO™
Hayuen pvkoBomuren: npod. nu ik, Mo Manakos.

Texnuueckn yauuBepcurter-Codust

1. Tema u akTyanHocT Ha AHCepTaUHOHHUSI TpyA

JIUCepTalmOHHUAT TPya € MocBeTeH Ha pa3paboTBaHETO Ha MOAXO] 3a
HPOCKTHPAHEe Ha MOHTaXHH ABTOMATH3MPAHH KOMIUICKCH, KOUTO MMAT BCE [10-
BAKHO MSACTO B CBBPEMEHHOTO JMCKPETHO MPOM3BOACTBO. TemaTa e aKTyasiHa
KaKTO OT Hay4yHa, Taka M OT WHKEHEPHO-NPUJIOKHA TJIeAHA TOYKA. Thil KATO
HApacTBAIMTEe  M3MCKBAHWS  KbM  NPOM3BOJAMTENHOCTTA,  KAUECTBOTO.
HAJICKIHOCTTa M I'bBKABOCTTA HA MPOM3BOJICTBEHUTE CHCTEMH MOCTABIT HOBH
H3UCKBAHMA KbM METOAMTE M Cpe/ICTBaTa 3a NPOEKTHpaHe Ha ABTOMATH3HPAHH
MOHTaKHH KOMILIEKCH.

OcobeHata 3HaUMMOCT Ha pasriiexkiaHarTa MpodJeMaTHKa Ce ONpeess U OT
(akTa, ye MOHTa)KHHTE ABTOMATH3UPAHU KOMILJIEKCH OOMKHOBEHO HE Ca rOTOBH
CEPHIiHH MPOJYKTH, a ce pa3paboTBaT KaTo YHHKAJIHH pCLICHHS 3a KOHKPETHH
H3JIC/IHA, IPOLECH M NPOM3BOACTBEHH yc/10BHA. ToBa Halara npuiaraHeTo Ha
CHCTEMCH MOJXOJ, KOHTO Ja o0eAMHsABA aHAIM3a HAa M3JEJHETO. OLEHKATA Ha
MOHTQ’KONPHUIOIHOCTTA, H300pa Ha TEXHUYECKH Cpe/ICTBa, CTPYKTYPHPAHETO Ha
GyHKkuMHTE W eTanuTe Ha MPOEKTHpAHE, KAaKTO W BHEJAPSBAHETO Ha
paspaboTeHnTe perienns. KasaHoTo 10 TyK HH JaBa OCHOBAHME [a 3aKIIOUYHM.
€ Te€MaTa Ha QMCCPTALMOHHMSA TPY € aKkTyajlHa M 3HauuMa 3a TeopHsaTa M
[IpaKTHKATa Ha aBTOMATH3ALMATA HA AMCKPETHOTO MPOH3BOACTRO.

2. [To3HaBaHe Ha CHCTOSIHHETO HA NPoGiIeMa

OT mpejcTaBenns B MCEPTALMOHHUS TPY I JuTepaTtypeH o030p W aHaiu3a
Ha CBLICCTBYBALLUTE METOAM W TEXHHYECKHM CPEJCTBA MOXKE Ja ce Kayke. ue
ABTOPBT TO3HaBa MHOTO J00pe CbCTOAHMETO Ha npobiema. B Havamorto ca
PasIClaHn JKU3HCHUAT LMKDBJ Ha TpoLeca Ha NPOCKTHPAaHE Ha MOHTAKHH
ABTOMATH3HpAHH  KOMILICKCH M TEXHHUTE OCOOEHOCTHM KaTo O0eKT Ha
MPOCKTHpaHe, MCTOAMTE 3@ OLEHKA Ha MPUIOAHOCTTA Ha JeTaiiinrte 3a
ABTOMAaTHYCH MOHTaX, METOJIMTE 3a NMPOEKTHpPAHE HAa TEXHHYECKH CHCTEMH M
MOHTaKHH aBTOMAaTH3MPAaHU KOMIUICKCH, KaKTO M TEXHHYECKHTE CPEJICTBA 3a
TAXHOTO M3rpak/iaHe.




ABTOPBT aHATN3HPA CHIIECCTBYBALUTE MOAXO 1t 000CHOBAHO dbopmynpa
HeOOXOAMMOCTTa OT VCBhBBPIICHCTBAHE HAa METOAMKHTE 34 MPOCKTHPAHE.
HanpaseHnTe H3B0H NOKa3BaT A00p0 MO3HABAHE KAKTO HA KIACHUCCKHTE. TAKA
i HA CHBPEMEHHUTE TCHICHINH B 001aCTTa. BKIIOYHTEIHO CHCTCMHHS MOAXO.
pa3HOOOPA3IETO HA PElICHUATA. POJISTA HA TEXHOJOTHYHOCTTA HA H3/ACTHATA I
HEOONXOIMMOCTTa  OT HMHTErpHpaHe Ha HHKCHEPHH. OpraHu3alHoHHH 1
HKOHOMHYECKH acMeKTH B €IHHHA METO1010T 1.

3. CbOTBeTCTBHE Ha METOAMTE 3a peliaBaHe Ha npodaema ¢
nocraBeHaTa el

B anceprauuoHHis Tpyad € (dopmyiHpaHa scHa W KOHKpETHa wLel. a
HMEHHO Ja ce pa3paboTH CHCTEMEH MOJIXO/1 3a MPOCKTHPAHE HAa MOHTAKHH
ABTOMATH3HPAHH KOMIJIEKCH. 3a MOCTHIAHETO Ha Tasnm LEl ca MOCTaBeHH
3a1a4i. CBBP3AHH € aHAIN3 HA XapakTepHCTHKHTE Ha Criao0sBaHnTe JeTaiin.
H3caeBate Ha BAHSHHETO HA TeXHOJIOTHATA Ha MPOH3BOICTBO BHPXY H300pa Ha
cpelcTBa  3a  aBTOMATH3MpaH MOHTaK, pa3padoTBaHe HAa  METOMMKa  3a
nojnoMarase n300pa Ha TEXHHUECKH CPeICTBA. pa3padoTBaHe Ha CHCTEMEH
MO/AXO/1 3a MPOSKTHPAHe MPH pellaBaHe Ha KOHKPETHH MPaKTHYECKH 3a1a4H.

M3GpaniTe OT aBTOpa METOIH HANBIHO CHOTBETCTBAT HA MOCTABEHATA L.
[ToAXOABT BKJIOUBA TCOPETHUYEH aHAIM3. CHCTEMATH3ALIA HA ChUICCTBYBALLH
pelieHisl. pa3paboTBaHe HA METOAMKH W MPOUEAYPH. CTPYKTYpHpaHe Ha
MpoLeca Ha NPOEKTHPAHE B OTACTHH €Tal. KAKTO U [PAKTHYECKO anpoOnpane
Ha pa3paboOTKHTE upe3 pealHH HHKEHEPHH npuiokeHns. Topa chucTaBaHe Ha
TEOPETHUHH N MPHIOKHI H3CIE/IBAHMS € HAMTBJIHO A/IeKBATHO HA XapakTepa Ha
[MOCTABCHI npoﬁﬂem 1 MO3BOJIABA MOCTHTAaHe Ha 3HAUNMH pe3viITaTH ¢ HAYUHO-
MPHIOKEH H MPHIOKEH XapakTep.

4. AHAJIHTHYHA XapPaKTePHCTHKA HA CbAbP/KAHHETO H 10CTOBEPHOCT
Ha MOJIYUYEHHTEe Pe3yaTaTH

JIncepTauMOHHUAT TPY € CTPYKTYPHPaAH [JOrHYHO M I0C1e10BATC/IHO B
qeTHPH IJaBH. 3aKMOUSHHE. MPHHOCH, MyOmIKaii 1 npuiokeHis. B mbpsa
raBa € H3BbpIUeH 0030p 1 aHaaus Ha npoljiema, Ha OasaTa Ha KOITO ca
dGopmMyIHpaHi LeaTa i 3a71auiTe Ha H3caeaBaHeTo. Bropa riaBa e nocBeTeHa Ha
pa3pabOTBAHETO Ha METO/MKA 32 MOANoMarase H30opa Ha TEXHHYECKH CPeICTBa
32 OCBUICCTBsABAHE Ha  (QYHKUMHTE Ha MOHTAKHHUTC ABTOMATH3HPAHH
KOMIJIEKCH. KaTO ¢e OTUNTA BAMAHMETO Ha XapaKTEePUCTUKUTE HA CrIo0sABaHITe
Aetaitan u m3genus. B ortpera raaBa e paspabOTeH CHCTEMEH MOJAXO0A 3a
NPOEKTHPAHE HA MOHTA/KHH ABTOMATH3MPAHH KOMIUIEKCH. B ueTBbpTa riasa
pa3paboTeHUAT HHCTPYMEHTAPHYM € anpoOupan 4pe3 KOHKPETHH HHKCHEPHH
PCIICHHS 1 OPHIMHATHH KOHCTPYKILHIL.

Oco0eHO TOMOKHTENHO BIEUATICHHE MpaBH MPaKTHYECKATa HACOUCHOCT
Ha Tpyviaa. PazpaloTeHHAT NoAXOA € NPHIOKCH MPH PCLIABAHETO HA peajHi



3a/1a4n, Kato ca NpeICTaBEeHH OPUTHHAIHN KOHCTPYKLMH HA aBTOMATH3MpPaHH
KOMIUICKCH 33 MOHTa)XX Ha aBTOMATHYHH MPEKbCBAYH, MOHTA)K Ha Bb3AH ¢ O-
PBCTCH M BTYJIKA, MOHTAX HA BB3JIM C IUIKUIKA, raiika U YIUIbTHEHHE, KAKTO W
CHCTEMH 3a ONAaKOBAHE Ha MUM U ceMeHa. OCBEH TOBA ca pasrieianu U Jpyri
ABTOMATH3HPAHH MCXaTPOHHH CHCTEMH, CBbP3aHH C MapKHpaHe M 3apesk/1aHe Ha
ACTaiiin B npoMuULIeHH ycioBus. ToBa e cepHO3HO [0Ka3aTelCcTBO 3a
MPHIOKHUMOCTTA H JOCTOBEPHOCTTA Ha MOJyUYEHUTE PEe3YIITATH.

5.  Hayunu, HAYYHONPHIOKHM W  NPHIOKHH NPHHOCH  HAa
AHCEPTALUHOHHHS TPY

Cunram, ye npuHocute, GOPMYJIMPAHH B JHCEPTALMOHHMS TPy, HUMar
Hay4YHO-NPHJIOKEH U MPHIIOKEH XapaKTep.

Hayuno-npunoxxuure mnpuHocu ce wuspasspar B pa3paboTBaHETO M
000CHOBABAHETO HA LISJIOCTEH CHCTEMEH TMOJIX0/1 3a MPOEKTHPAHE HA MOHTAKHU
ABTOMATH3HPAHH KOMIUIEKCH, KOHTO HMHTErpHpa METOAMKH, MNPOLEAYPH M
CTPYKTYpHpaHH CTalH 3a B3EMAHE HA MHIKEHEPHH pelueHus. B pamkuTe Ha To3m
MOAXOA € Ch3laJeHa METOJHMKA 3a MojArnomaraHe Ha u30opa Ha TEXHMYECKH
CPCACTBA, KOHTO CE€ M3IMOJ3BAT B MOHTKHHTE ABTOMATH3UPAHH KOMILIEKCH,
KOCTO JonpuHacs 3a [OBMLIABAHE Ha e(QEKTHBHOCTTA HA [poleca Ha
MPOEKTHPAHE.

[IpunoskHuTe NPHHOCH ce MpOsBABAT B MPaKTHYECKOTO BHEIpsSBaHE Ha
pa3pabOTeHNs HHCTPYMEHTAPUYM MIPH PELIABAHETO HA KOHKPETHH MH/KEHEPHH
3ala4, KOCTO BOAM JI0 CH3/JABAHETO HAa OPUIMHAIHM KOHCTPYKIMH U
ABTOMATH3UPAHH  PCLUCHUS 32  PA3M4YHH  [IPOU3BOJCTBEHH  MPHIOKEHHS.
[Tonyyennte pesyntati 10Ka3BaT MPUIOKHUMOCTTA HA MPEUTOKEHHS TTOIXOA 1
HeroBarta e(h)eKTHBHOCT MPH MPOCKTHPAHE U peanu3upaHe Ha pealHn MOHTAKHH
ABTOMATH3UPAHM CHCTEMM, KaKTO M HEropaTta MOJE3HOCT 3a HMHI)KEHepHaTa
paKTHKA.

6. ITyOimKkaumu no auceprauusTa

[To TemaTnKata Ha AMCEPTALMOHHMS TPY Ca NpeacTaBeHH 4 rmyGanKarmm,
OTpassBalld OCHOBHHM 4YacTH OT MPOBEACHOTO H3cieaBaHe. OT MPHIOKEHHTE
KbM JIHCEPTALMATA JaHHU € BH/HO, Y€ pe3yaTaTuTe ca nyOJHKYBaHH B HAY4YHH
n3anust U cOOPHULM OT HayuHH (HOPYMH, KAaTo Cpel TAX MMa MyOanKaius B
H3IaHHE, HHJCKCHPAHO B MeEXkIyHapojaHata 0Oa3a JaHHM Scopus, KakTo H
nyOJMKALMK B MEKAYHAPOJHH Hay4HO-TeXHHUYeCKH KoH(epenunu. Topa
MoKa3sBa, Y€ OCHOBHHUTE pe3yaTaTH OT JAHCEPTALMOHHHUS TPVl ca MOJYUYHIH
HeoOXoauMaTa nyOIMYHOCT B HAyYHATa OOLIHOCT.



7. 3a0e/1esKKH H MPeNnopbKH M0 AHCePTALHATA

KbM juicepTatimoHHIs HAMA MPENoOpbKH 1 3a0€1€/KKH.

8. 3akaouenne

B 3akmtoueHHe cunTam. ye MpeAcTaBeHHAT AHCepTalHOHeH TPY Ha Tema
Jdloaxoa  3a mpoekTHpaHe Ha  MOHTaKHHM - aBTOMATH3HPAHH  KOMILICKCH™
MPEJACTABISABA 3aBbPIICHO HAYYHO-MPHIOKHO H3CIEABAHE C ACHO H3Pa3CHU
MPHIOKHH pe3yaTaTH.

Benuko toBa gaBa 0OCHOBaHHE J1a ce Kake. ue Juceprauusara oTrosaps Ha
H3HCKBAHHATA Ha 3aKOHA 3a pa3BUTHE HAa akajaeMH4yHus c¢beras B PenyOuika
bbarapus 3a npuioduBaHe Ha oOpazoBaTeIHa U HAYUHA CTEINEH . JIOKTOpP™.

[Tpeanaram Ha yBaKaeMOTO HAYUHO KYPH Ja MPHCHIH Ha Mar. HHK. BbiKo
BanpsiHoB Mutes oGpa3oBaTesHa 0 HayuHa CTENEH . AOKTOP™ B POPECHOHATHO
Hanpapiaenue 5.1  MalMHHO  HHKEHEPCTBO M HAYYHA  CHNCHHAIHOCT
JABTOMATH3ALMS HA IPOH3BOACTBOTO™.

24.03.2026 r. M3roTBHI CTAHOBHILICTO:
/aou. a-p nukK. Hanko Kapamkos/




OPINION

by Assoc. Prof. Dr. Eng. Tsanko Vladimirov Karadzhov on the dissertation
of Eng. Valko Zapryanov Mitev on the topic: “An Approach to the Design of
Automated Assembly Complexes™ for the award of the educational and
scientific degree of “Doctor” in the professional field 5.1 Mechanical
Engineering™ and the scientific specialty “Production Automation™

Scientific supervisor: Prof. Dr. Eng. Ivo Malakov.

Technical University of Sofia

1. Topic and Relevance of the Dissertation

This dissertation is devoted to the development of an approach for
designing automated assembly systems, which are playing an increasingly
important role in modern discrete manufacturing. The topic is relevant from both
a scientific and an engineering-applied perspective, as the growing demands on
the productivity, quality. reliability, and flexibility of manufacturing systems
place new requirements on the methods and tools for designing automated
assembly systems.

The particular significance of the issue under consideration is also
determined by the fact that automated assembly systems are usually not off-the-
shelf products, but are developed as unique solutions for specific products.
processes, and production conditions. This necessitates the application of a
systematic approach that integrates product analysis, assessment of assembly
suitability, selection of technical means, structuring of functions and design
stages, as well as the implementation of the developed solutions. The above
gives us grounds to conclude that the topic of this dissertation is timely and
significant for the theory and practice of discrete manufacturing automation.

2. Understanding the status of the problem

Based on the literature review and analysis of existing methods and
technical tools presented in the dissertation, it can be said that the author has a
thorough understanding of the state of the art. The thesis begins by examining
the life cycle of the design process for automated assembly systems and their
specific characteristics as design objects, methods for assessing the suitability of
components for automated assembly, methods for designing technical systems
and automated assembly systems, as well as the technical means for their
construction.

The author analyzes existing approaches and reasonably justifies the need
to improve design methodologies. The conclusions drawn demonstrate a
thorough understanding of both classical and contemporary trends in the field.
including the systems approach, the diversity of solutions, the role of product



manufacturability. and the need to integrate engineering. organizational. and
economic aspects into a unified methodology.

3. Compliance of the methods for solving the problem with the set goal

The dissertation sets forth a clear and specific objective, namely. to develop
a systematic approach to the design of automated assembly systems. To achieve
this objective. tasks have been set related to analyzing the characteristics of the
assembled components. investigating the influence of manufacturing technology
on the selection of automated assembly equipment. developing a methodology
to support the selection of technical equipment, and developing a systematic
approach to design when solving specific practical problems.

The methods selected by the author fully correspond to the stated objective.
The approach includes theoretical analysis. systematization of existing solutions.
development of methodologies and procedures. structuring of the design process
into separate stages. as well as practical testing of the developments through
real-world engineering applications. This combination of theoretical and applied
research is fully appropriate to the nature of the problem at hand and enables the
achievement of significant results of both scientific-applied and applied nature.

4. An analytical assessment of the content and reliability of the results
obtained

The dissertation is logically and coherently structured into four chapters. a
conclusion. contributions. publications. and appendices. Chapter One provides
an overview and analysis of the problem. based on which the research objectives
and tasks are formulated. The second chapter is devoted to the development of a
methodology to assist in the selection of technical means for performing the
functions of automated assembly complexes. considering the influence of the
characteristics of the assembled parts and products. In the third chapter. a
systematic approach to the design of automated assembly complexes is
developed. In the fourth chapter. the developed methodology is tested through
specific engineering solutions and original designs.

The practical orientation of the work makes a particularly positive
impression. The developed approach has been applied to solving real-world
problems. presenting original designs of automated assembly systems for
installing circuit breakers. assembling assemblies with O-rings and bushings.
assembling assemblies with pins. nuts. and seals. as well as systems for
packaging clams and seeds. In addition, other automated mechatronic systems
related to the marking and loading of parts in industrial settings are examined.
This serves as strong evidence of the applicability and reliability of the results
obtained.

5. Scientific, applied scientific, and applied contributions of the
dissertation



I believe that the contributions outlined in this dissertation are of both
scientific-applied and applied nature.

The scientific-applied contributions are expressed in the development and
justification of a comprehensive systematic approach to the design of automated
assembly complexes, which integrates methodologies, procedures, and
structured stages for making engineering decisions. Within the framework of
this approach, a methodology has been created to assist in the selection of
technical means used in automated assembly complexes. which contributes to
increasing the efficiency of the design process.

The applied contributions are manifested in the practical implementation of
the developed toolkit in solving specific engineering tasks. leading to the
creation of original designs and automated solutions for various manufacturing
applications. The results obtained demonstrate the applicability of the proposed
approach and its effectiveness in the design and implementation of real
automated assembly systems, as well as its usefulness for engineering practice.

6. Publications related to the dissertation

On the topic of the dissertation work. 4 publications are presented.
reflecting the main parts of the research conducted. From the data attached to the
dissertation, it is evident that the results have been published in scientific
publications and proceedings of scientific forums. among which there is a
publication indexed in the international database Scopus, as well as publications
in international scientific and technical conferences. This shows that the main
results of the dissertation work have received the necessary publicity in the
scientific community.

7. Comments and Recommendations on the Dissertation

There are no recommendations or comments regarding the dissertation.

8. Conclusion

In conclusion, T believe that the presented dissertation on the topic “An
Approach to the Design of Automated Assembly Systems™ constitutes a
comprehensive scientific and applied study with clearly defined practical results.

All of this provides grounds for stating that the dissertation meets the
requirements of the Law on the Development of Academic Staff in the Republic
of Bulgaria for the award of the educational and scientific degree of “Doctor.”

I propose that the distinguished scientific jury award Mag. Eng. Vulko
Zapryanov Mitev the educational and scientific degree of “Doctor” in the
professional field 5.1 Mechanical Engineering and the scientific specialty
“Production Automation.”

24.03.2026 Prepared the opinion:
/Assoc. Prof. Tsanko Karadzhov/




