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1. AKTyaJIHOCT Ha mpodJemMa

JlucepTanuoHHUs TPy TMPEACTaBIsiBa HAyYHO H3CIIEABaHE, KOETO OOXBala
ISIOCTEH HaydeH MpoOJieM C MOCTaHOBKAa Ha IeNIUTE W 3aJadyuTe, U u3paboTka Ha
MOJIeNId. AKTyaJHOCTTa Ha TeMara € TMpPSKO CBbp3aHa C HEOOXOJMMOCTTa OT
NoAJIbp>KaHe Ha O00ecrnoCcOOHOCTTa W ONepaTMBHATA TOTOBHOCT Ha TEXHHUKATa.
CpBpeMenHu TexHooruu kato 3D npunTupane u LITY o0paboTka npeaoctaBsIT HOBU
BB3MOKHOCTH 32 Obp30 M €()EeKTHMBHO BBH3CTAHOBSIBAHE HA KPUTUYHH KOMIIOHEHTH,
KOETO ChKpalllaBa BpEMETO 32 PEMOHT U HaMallsiBa pazxoaute. BHenpsiBaHeTo Ha Te3u
TEXHOJIOTUM W€ TMOBUILIM HAACKIHOCTTAa M IBJITOTPAHHOCTTAa HA TEXHHUKATa, Karo
€THOBPEMEHHO C TOBA I11¢ HAaMaJIi 3aBUCUMOCTTA OT BHHIIIHU JIOCTABYMIIH.

2. XapaKTepuCTHKA HA MPUHOCUTE B IUCEPTALMOHHUS TPY

[IpuemaM mnpuHOCHTE B IJUCEPTALMOHHUA TPYA, KaKTo ca (opmylvpaHu B
aBTopedepara. B wyacTtHOCT, MmO oOOmIONpUETaTa TEPMUHOJIOTHS U CBHIJIACHO
aBTOpedepara, KaTo HEroBa CHIIECTBEHA YacT, IPUHOCUTE HAa aBTOpa MoraT Ja ce
000CcO0AT MO CIEIHUSA HAYWH: BHEJPSBAHETO HAa HOBM TEXHOJIOTMU 332 PEMOHT U
BB3CTAHOBSIBAHE Ha JieTalau upe3 usnoispane Ha 3D npuntupane u L{ITY obpadoTka.

ABTOPBT Ha JUCEPTALIMOHHHMS TPY MPETEHANPA 3a CICTHUTE TPUHOCH:

2.1. Hay4HO-NIPWJIOKHU NPUHOCH

2.1.1. PazpaboTeHa € TeXHOJOTUYHA MOCIIEeI0BATEIHOCT 32 aBAPUITHU PEMOHTH
ype3 JIOKaJHO MPOU3BOJACTBO, MPUIIOKMMa BbB (popmMupoBaHusTa Ha bbiarapckara
apMHsl.

2.1.2. ExcnepuMeHTAJIHO € JI0Ka3aHa MPUJIOKUMOCTTAa HA BHCOKOSIKOCTHH
MOJIMMEPU M METATHM CIUIaBU 32 PE3EpPBHU YACTH, MOJIOKEHH HA HATOBAapBaHUS,
XapaKTEepHH 3a OpOHETAaHKOBATa TEXHUKA.

2.1.3. Cp3naneHa € METOMKA 3a MHTErpalus Ha aJUTUBHO U CyOTPaKTHUBHO
MPOU3BOJCTBO B CHUCTEMHUTE 3a PEMOHT M MOJApPBHKKA, OazupaHa Ha OLIEHKa Ha
pPECYpPCUTE U ONEPATUBHUTE U3UCKBAHUSI.

2.1.4. dopmynupaHu ca KpUTEPHUH 3a OIleHKAa Ha UKOHOMUYEecKaTa e()eKTUBHOCT
NPy BHEJpPSIBAaHE Ha CHBPEMEHHU MPOU3BOJCTBEHU TEXHOJOTUM BHB BOMCKOBHUTE

PEMOHTH.



2.2. IlpujioKHUA NPUHOCH

2.2.1. Onpenenenu ca SIKOCTHUTE XapaKTEPUCTUKHU HA U3PA00TEHUTE EIEMEHTH
upe3 CAD/CAM codryep, choOpa3eHN ¢ KOHCTPYKTHBHUTE W €KCIUIOATAITMOHHUTE
M3UCKBaHUA.

2.2.2. Cp3naneH e pupTyasieH 3D moen Ha ropuBo-TioAkauBaiia nmommna PHM-
1K, Bamuaupan TOCPEACTBOM SKOCTHH CHUMYJAIMU W MOPWIOKEH TMpHU
EKCIEPUMEHTAITHO Bh3CTAHOBABAHE HA MOBPEJICHU KOMITIOHEHTH.

2.2.3. Peann3upan € UAJOCTEH MPAKTUYECKU MPOIEC 3a MPOU3BOJACTBO H
aHanu3 Ha KoMmroHeHTH upe3 FDM npuntupane u LI1Y oOpabotka, moka3zaiil
TE€XHOJIOTUYHATA MPUII0KUMOCT HA METOAUTE B MOJIEBU yCIOBHUSL.

2.2.4. ®opMmynupaHu ca yCIIOBUS W TapaMeTpH, MPU KOUTO CHBPEMCHHHTE
TEXHOJIOTUM MOTAT HAJEKJIHO Ja 3aMECTAT TPAJUIMOHHUTE METOJIM 32 PEMOHT Ha

BBOPBKCHHUC U TCXHHUKA

3. Kputuunu 0esexku

Hanune ca Hskou c1ab0oCTH ¥ NPOMYCKU:

3.1. 3armaBusiTa Ha OTACTHUTE TJAaBU M TOATOYKH ca (HopMyIHpaHu
JEKJIapaTUBHO KaTO 32 YUYEOHHK, a HE KaTO 3a IUCEPTAIMOHEH TPYI.

3.2. Haxou BayKHU U3BOAM, MMAT BUJI HA KOHCTATaIlMU 0€3 KOMEHTap J0 KaKBO
JOBEXK/IAT TE€3U PE3yTaTH.

3.3. B nucepranusra € OTaeIeHO roJIsIMO BHUMaHHE Ha TIOJPOOHOTO O0sICHSIBAHE
Ha 00ION3BECTHU (DAKTH, KOETO HaMaJIsiBa HAyYHaTa TUTBTHOCT Ha pa3paboTKaTa.

4. OneHKa Ha JUCEPTAUMOHHUS TPYHI

OueHkara npu aHajan3a Ha AUCEPTAIMOHHUS TPYA U JIUYHUS IPUHOC HA aBTOpA
32 MOCTUTHATUTE pEe3yJTaTH MU JaBa OCHOBAHHME J1a HampaBs 3aKIIOYEHUETO, 4e
MPEACTAaBEHUSAT JUCEPTAllMOHEH TPy ,,[loBUIlIaBaHe HA KalaluTeTa 3a U3BbPIIBAHE
Ha M3BBHHIUIAHOBH PEMOHTU HAa BHOPBHKEHUETO M TEXHUKaTa B ObJIrapckata apMus’
ChOTBETCTBA HA M3UCKBAHUATA 33 HAYUHOIPHUJIOKHO U3CIEIBAHE 3a JUCEPTALUU 3a

oOpasoBaTesHa U Hay4Ha cTerneH “‘/{oktop”.
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OPINION

of Assoc. Prof. Dr. Eng. Andrey Iliev Bogdanov,
Associate Professor in Engineering Logistics Department of ShU "Konstantin
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Major Eng. Veselin Georgiev Chilikov dissertation work,
Assistant in the Department of Resource and Technology Management,
Faculty of Logistics and Technology, Vasil Levski National Military University

on the topic:

» INCREASING THE CAPACITY FOR UNPLANNED REPAIRS
PERFORMING OF WEAPONS AND EQUIPMENT IN THE BULGARIAN
ARMY?”

presented for obtaining the educational and scientific degree "DOCTOR"
in a doctoral program: ,,Wheeled, tracked machines and logistics”, 5.13. ,,General

engineering*,field of higher education 5. ,, Technical sciences*
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1. Relevance of the problem

The dissertation is a scientific study that covers a comprehensive scientific
problem with the setting of goals and objectives and the development of models. The
relevance of the topic is directly related to the need to maintain the combat capability
and operational readiness of the equipment. Modern technologies such as 3D printing
and CNC machining provide new opportunities for fast and efficient restoration of
critical components, which reduces repair time and costs. The implementation of these
technologies will increase the reliability and durability of the equipment, while

reducing dependence on external suppliers.

2. Characteristics of the contributions in the thesis

| accept the contributions in the dissertation as formulated in the abstract. In
particular, according to the generally accepted terminology and according to the
author's abstract as its essential part, the author's contributions can be distinguished in
the following way: the implementation of new technologies for repairing and restoring
parts using 3D printing and CNC machining.

The author claims the following contributions:

2.1. Scientific and applied contributions

2.1.1. A technological sequence for emergency repairs through local production
has been developed, applicable in the formations of the Bulgarian Army.

2.1.2. The applicability of high-strength polymers and metal alloys for spare
parts subjected to loads typical for armored vehicles has been experimentally proven.

2.1.3. A methodology has been developed for integrating additive and
subtractive manufacturing into repair and maintenance systems, based on an
assessment of resources and operational requirements.

2.1.4. Criteria have been formulated for assessing the economic efficiency of
introducing modern production technologies in military repairs.

2.2. Applied contributions



2.2.1. The strength characteristics of the manufactured elements have been
determined using CAD/CAM software, in accordance with the design and operational
requirements.

2.2.2. A virtual 3D model of the RNM-1K fuel-lifting pump has been created,
validated through strength simulations and applied in the experimental restoration of
damaged components.

2.2.3. A comprehensive practical process for the production and analysis of
components through FDM printing and CNC machining has been implemented,
proving the technological applicability of the methods in field conditions.

2.2.4. Conditions and parameters have been formulated under which modern
technologies can reliably replace traditional methods of repairing weapons and

equipment.

3. Critical remarks

There are some weaknesses and gaps:

3.1. Some of the titles of the individual sub-items are formulated declaratively
as for a textbook and not as for a dissertation.

3.2. Some important conclusions, look like inferences without any comments on
what these results lead to.

3.3. The dissertation pays much attention to the detailed explanation of

commonly known facts, which reduces the scientific density of the development.

4. Evaluation of the dissertation

The evaluation in the analysis of the dissertation and the author's personal
contribution to the results gives me reasons to conclude that the presented dissertation
,,Increasing The Capacity for Unscheduled Repairs of Weapons And Equipment in The
Bulgarian Army* meets the requirements for scientific and applied research for
dissertations for the degree of Doctor of Education and Science.

In this regard, | vote "YES" for awarding to Veselin Chilikov the degree of

Doctor of Education and Science in the Doctoral Programme " Wheeled, tracked



machines and logistics ", in Professional Field 5.13. General Engineering, Field of

Higher Education 5 "Technical Sciences"

Shumen, Member of the scientific jury:

Assoc. Prof. PhD. Andrey Bogdanov



