CTAHOBHUE
OTHOCHO JIHMCEPTALIMOHEH TPy 3a IMOoJlydaBaHe Ha oOpa3oBaTelHaTa M HayuyHa CTENeH
»JlOKTOp” B oOnact Ha BHcHIe oOpa3oBaHue 5. TexHHYECKHM HayKH, MNPOPEeCHOHATHO

Hanpasienue 5.13 O010 HHKEHEPCTBO.

TeMa M aBTOpP HA AMCEPTAIMOHHHSI TPVI: ,,H3Cﬂ€08aHe HA 6B3MOMCHOCMUmME 34

YCb8bPUIEHCMBAHE HA NOOBUINCHUME PEMOHMHU CPEOCMEA 616 GbOPHLIHCEHUME CUNU HA
Penyonuka Bvacapusa“ c aBrop M-p unx. Huxonait [{lankoB IBaHOB, TOKTOpaHT KbM KaTezpa

., YTIpaBieHue Ha pecypcu u texnonorun s HBY , Bacun JIeBcku® — rp. Benuko TwpHOBO.

Ynen Ha HAY4YHOTO KypH: [oueHt a-p uwxk. Manon AnrenoB JlamieB, ArpapeH

VYuausepcurer — IlmoBmuB, OOGmact Ha Bucme oOpa3zoBanue 5. TeXHUUECKHM HayKH,
npodecuoHaiHo Hampasienue 5.13 O06mo uHKeHepcTBO, 3amoBe 3a HazHauyaBaHe Ha HOK No

PJ1 - 06-77/02.04.2024

. AKTyaJIHOCT HA U3CJIeABAHUSA MPOdIeM

Pa3BuTHETO HAa MANIMHOCTPOCHETO B MOCICIHUTE TOJMHU € J0CTa JTUHAMHUYHO.
Cp3gaBaHeTO Ha HOBa TEXHUKA M3HMCKBA, KAKTO OOYYEHHM CHEIMAIUCTH 3a MPAaBWIHOTO U
eKCII0ATHPaHe, TaKa U TEXHUIM MOJrOTBEHH 32 HEHHHS PEMOHT.

Pabotara ¢ TexHHMKa B MOJICBH YCIIOBHS BHHATW KPUE PUCK OT TOSBaTa Ha HEOYaKBAHU
OTKa3M, KOETO OT CBOS CTpaHa Hajara peMOHTHPAHETO Jla CTaBa AUPEKTHO Ha MscTo. [Ipu Te3n
YCJIOBHS, MHOTO YECTO PECYpPCHTE ca OTPaHWYEHH, KAKTO OT CTpaHa Ha MHCTPYMEHTapUyM Taka
¥ OT CTpaHa Ha pe3epBHU YacTH. OCBEH BCHYKH TE€3H OIPaHWYCHHs, IMUYHHUS ChCTaB TPsOBa J1a
U3BBPIIIBAa PEMOHTHTE U TIPH BCEOOXBATHH KIIMMATHYHH YCIIOBHS, MECTOIIOJIOXKEHHE U PEJ] APYTH
TPYIHOCTH.

MMeHHO 3a TOBa cMsITaM, 4e TeMa CBbp3aHa ¢ MOIPhKKATa U PEMOHTA Ha BOWCKOBATa

TCXHUKA B MOJICBU YCJIIOBHUS € aKTyanHa!

Il. Iex, 3a1a4un 1 MeTOAM HA U3cJaeBaHe (XUTOTE3N HA TUCEPTAMOHHUS TPY/)
IlenTa Ha JOKTOPCKOTO MPOYYBAHE € SICHO U TOYHO (POpMYJIMpaHa U HACOYEHA KbM U3CIIE/BAHE
BB3MOKHOCTUTE 32 YCBhBBpIICHCTBaHE Ha cuctemara oT [IPC Ha BwbopbxkeHue B BA, upes

npujlaraHe Ha MTHOBATHUBHHU TCXHOJIOTUH.



ITocoueHu ca yeTupU KOHKPETHH 3a/1auyy, IOAUYMHEHN Ha OCHOBHATA II€J1 Ha Npoy4BaHeTo. Te

BKJIIOUBAT U3CJICIBAHUS BbPXY:

% AHanu3 Ha CHCTEMHTE 3a TEXHUYECKO 00CITy’)KBaHE M pEMOHT Ha OpOHETaHKOBATa U
aBTOMOOWIHaTa TexHuka. M3cinensane Ha Bugosere 1IPC, cneunanuszupaHoTo um
o0opy/BaHe, Bb3MOKHOCTUTE UM 32 U3BBPIIBAHE HA TEXHUYECKU OOCITY>KBAHHS H
TEKyIIH PEMOHTH;

s Uscnenpane M aHaluM3MpaHe Ha BbB3MOKHOCTUTE 3a aBTOMATH3alMs Ha
UH)XKEHEpHOTO Tmpoektupane cbc cbBpeMeHHH CAD/CAM/CAE cucremn u
U3II0JI3BAHE HA TEXHOJIOTUH 32 aJIUTUBHO IIPOU3BOJCTBO IPHU MOAAPHKKA U PEMOHT
Ha BuT B BA.

¢ CpaBHuTelleH aHAJIN3 HA PA3JIMYHUTE TexHosoruu 3a 3D npunrupane;

¢ Ompenensne npoduiia Ha BB3AYIIHUS ITOTOK MIPH PA3IMYHNA OCEBU BEHTUIATOPH;

¢ U3cnenBaHe u aHanu3 Ha Bb3MOXKHOCTHUTE 3a MOAMSHA Ha JETailyid, IPOU3BENECHU
Yype3 KJIACHUYECKHM TEXHOJOTMU C JETalyid, MPOU3BENECHU Ype3 TEXHOJIOTUs 3a
aIUTUBHO IIPOU3BOCTBO.

ABTOpPBT CH I1OCTaBs U CIEAHOTO OIPaHUYEHUE:

e I3cinenBaHe opraHuzalnuaTa HAa PEMOHTHO-BB3CTAHOBUTENIHATA JIEHHOCT,
peMonTHUTe opranu u cucremara ot [IPC ot cheraBa Ha CyXOImbTHH BOWCKH OT

BA.

3a mpaBWJIHO peajM3UpaHe Ha IOCTaBeHaTa IeNl M 3aJayd € MpejicTaBeHa Jo0pe

IUTAaHMpaHa METOAMYHA YacT BKIIIOYBAIIA - J[ECKPUIITUBHO U3CIIEBAHE HA CUCTEMATA OT

ITPC, AHkeTHO npoyuyBaHe U ExcriepuMeHTaIHU IPOYYBaHUS.

N3BbpiieH e roasm odeM padoTa, KaTo ca MpoCieIeHH rojiiM Opoii oka3aTesn, KOUTO

ca aHaJM3UpaHH, MOCPEACTBOM MHOro J00pe mnoaOpaHM CBBPEMEHHHM TEXHHKA U

TCXHOJIOTHH.

I11. Busyaauszauuss W HHTepnpeTranusi Ha mojy4deHute pesyiaratu. UsnoasBana
JuTeparypa.
JucepTaituoHHUAT TPy chabprka 110 mammHoMMCHY cTpaHuliy, 3 npunoxenus, [Iporokon ot
uscnenBane u Jlexnapauus 3a opuruHagHocT. Cria3eH € CTaHAApTHUAT 00eM U OanaHCc Mexay
otnenuuTe 4acTu. [lomydeHurte pesyiaTaTu ca 00OOIIEHW W ACTAMIHO OHarjeaeHW upes 1
tabmna u 38 ¢urypu. JluteparypHHUAT TMperiien € OOCTOeH W MPEACTaBs ChBPEMEHHOTO
ChCTOsIHUE Ha Tpobniema. Toii e pazpaboTeH Ha 6a3aTa Ha 69 TUTepaTypHU U3TOYHHKA, OT KOUTO

14 na natununa u 55 Ha kupununa. IpeacraBeHUT TUTEpaTypeH 00630, KAKTO U HAIIPABEHUTE



HU3BOAMW OT HETO ITOKa3BaT ;[06paTa TCOpPCTUYHA MOATrOTOBKAa HAa AOKTOpAHTA I10 HpO6JI€MI/ITe,

CBBP3aHU MPSAKO ¢ 00EKTa HA MPOYYBAHE B IUCEPTALIMOHHUS TPYA.

1V. IlpuHocHu HA THCEePTAIIMOHHMS TPYI
B pesynrar Ha n3BbplIeHAaTa €KCIEPUMEHTAIHA JEHHOCT U Bb3 OCHOBA HA aHAIU3a Ha
MOJIyYeHUTE pe3yNITaTu ca popMmyupanu 6 mpuHoca.

HAYYHO-ITPUJIOXHNU

1. H3BbplieH e aHanu3 Ha TEKyIOTO cheTosiHME Ha cuctemara oT [IPC Ha BbopBkKEHUE B
beiarapckara apmusi.

2. V3pbpiieH e aHaau3 HAa Bb3MOKHOCTHUTE 32 U3IOJI3BaHE HA TEXHOJIOTMUTE 32 aAUTUBHO
POM3BOJICTBO B BA.

I[MTPUJIOXHU

1. H3BBpHmICHO € EKCIEepTHO MPOyYBaHE OTHOCHO YCTAHOBSIBAaHE €(PEKTUBHOCTTa Ha
uznonsBane Ha [IPC.

2. OmnpeneneHu ca MEXaHUYHHM XapaKTEPUCTHKHM HA Pa3IMYHU MaTepUald U3IMOJI3BaHU 3a
aIUTUBHO IPOU3BOJICTBO, IIOCPEJCTBOM €KCIIEPUMEHTAIHO U3CIIe/IBAHE.

3. U3cnenBana € BB3MOXKHOCTTa 3a MPOU3BOJACTBO Ha (PYHKIMOHAIHO CHBMECTHMHU
JieTailsii, HeoOX0IMMHU 32 Bb3CTAHOBSIBAHE U PEMOHT Ha OOIHA TEXHHKa, IOCPEICTBOM
aJIUTUBHH TEXHOJIOTHH, YPE3 EKCIIEPUMEHTAIIHO U3CIIEABAHE.

4. W3paboteHo u ornevyaraHo Ha 3D npuHTep, 30HO KOJIENO OT MPUBOA 32 HACOUBAHE Ha

BHOPBHKEHUETO Ha OoiHa MamuHa Ha iexorara bMII-1.

V. OneHka Ha Ka4yecTBOTO HA HAYYHHUTe NMyOJHKALMH, OTPA3SIBAIM pe3yJITATHTE B
AUCepTANUATA

[TpunoxeHa e eiHa caMOCTOsITeNTHA My OIMKALUs U €IHAa B ChaBTOPCTBO CBBP3aHH MPSKO

C JUCEPTALMOHHMS TPYA. bposT Ha TOUKUTE, Ciope]] M3UCKBAaHMATA Ha HanmoHnaneHn neHTsp 3a

uHpopmanus u nokymenrauus - HAIIU/I e 30,0 u otroBaps Ha MUHUMaTHUTE HAYKOMETPUYHU

M3MCKBaHUS 3a MpUIoOMBaHe Ha 00pa3oBaTesiHa U HAy4YHa CTENEeH ,,JOKTOP®, ChIIIaCHO 3aKOoHa
3a pa3BUTHE HA aKaJIEMUYHHUS CbCTaB.
Hsama nocouenn nutupanus.

[IpencraBenusT aBTopedepar orpa3siBa 00EKTUBHO CTPYKTypaTa U ChIbP>KaHUETO Ha

AUCCPTAIUOHHUA TPY .

V1. Kputnunm 6eJie;kKu, BHIPOCH U NPeNOpbKH KbM KaHAUAATa



Hamam BBIIPOCHU KbM KaHAWAAT-AOKTOpAaHTA.

3AKVIFOYEHHUE

Bb3 OCHOBa Ha MNPUIIOKEHUTE OT JAOKTOpPAHTa pPa3jIMYHM METOAM Ha H3CIIEJBaHE,
NPaBUIHO M3BEICHUTE CKCIIEPUMEHTH, HAIpaBeHUTE OOOOIIEHUS W H3BOAU CUHTaM, 4e
IIPEJICTAaBEHUAT JUCEPTALMOHEH TPy oTroBaps Ha nu3nckBanusTa Ha 3PACPD u [IpaBuiinuka 3a
yCIIOBUSITA U pela 3a MpHA0OMBaHE HA HAyYHU CTENEHM M 3a 3aeMaHe Ha aKaJeMHYHU
msxHocTd B CCA.

ToBa mu naBa ocHoBanue na ouens [IOJIOXKUTEJIHO nucepranmoHHusi Tpya U J1a
IpeioXka Ha mountaeMoro HayuHo *ypu cbLI0 Ja r1acyBa IOJOKUTEIHO U 1a C€ IPUCHAU Ha
M-p uHxk. Huxonaii [lankos MBaHOB 0Opa3oBarenHaTa U Hay4Ha CTeNeH ,,JJokTop” B o0iact Ha
Buciie obOpazoBanue 5. TexuHuuecku Hayku, mnpodecroHanHO HampaieHue 5.13 OO0

WH)KEHEPCTBO.

Hara: 23.04.2024 N3TI'OTBUJI CTAHOBHUIIETO:....cccovitiiuiiniiianinennnn.

[TnoBnuB /mott. n-p k. Manon Jlamnes/



STATEMENT
regarding a doctoral dissertation for obtaining the educational and scientific degree
"Doctor" in the field of higher education 5. Technical sciences, professional direction 5.13

General engineering.
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I. Relevance of the researched problem

The development of mechanical engineering in recent years has been quite dynamic.
The creation of a new technique requires both trained specialists for proper operation and
technicians prepared for its repair.

Working with equipment in the field always carries the risk of unexpected failures,
which in turn requires repairs to be carried out directly on site. Under these conditions,
resources are often limited, both on the tooling and spares side. In addition to all these
constraints, personnel must also carry out repairs under all-encompassing weather conditions,
location and a number of other difficulties.

This is why | believe that that the topic of maintenance and repair of military equipment
in the field is relevant!

Il. Aim, objectives and methods of the research (hypotheses of the dissertation)

The aim of the PhD study is clearly and precisely formulated and aimed at exploring
the possibilities for improving the system of the mobile workshops in the AF through the
application of innovative technologies.

There are four specific tasks subordinate to the main objective of the study. These

include research on:



Analysis of systems for maintenance and repair of armored and automotive
equipment. Study of the types of mobile workshops, their specialized equipment,
their possibilities for performing technical services and ongoing repairs.

Research and analysis of the possibilities for automation of engineering design with
modern CAD/CAM/CAE systems and use of technologies for additive
manufacturing in maintenance and repair of armament and equipment in BA.
Comparative analysis of different 3D printing technologies.

Determining the air flow profile for different axial fans;

Research and analysis of the possibilities of replacing parts produced by classical
technologies with parts produced by additive manufacturing technology.

The author also sets the following limitation:

e Study of the organization of the repair and restoration activity, the repair bodies
and the system of the mobile workshops from the composition of the Land
Forces of the BA.

For the proper realization of the set goal and tasks, a well-planned methodical part is

presented, including - Descriptive study of the mobile workshops system, Survey study

and Experimental studies.

A large volume of work has been carried out, tracking a large number of indicators,

which have been analyzed using very well-chosen modern techniques and technologies.

I11. Visualization and interpretation of the obtained results. References.

The dissertation contains 110 typewritten pages, 3 appendices, a Research Report and a

Declaration of Originality. The standard volume and balance between the individual parts is
respected. The obtained results are summarized and illustrated in detail through 1 table and 38
figures. The literature review is comprehensive and presents the current condition of the
problem. It was developed on the basis of 69 literary sources, of which 14 are in Latin and 55
are in Cyrillic. The presented literature review, as well as the conclusions drawn from it, show
the good theoretical preparation of the doctoral student on the problems directly related to the

object of research in the dissertation work.

IVV. Dissertation Contributions

As a result of the performed experimental activity and based on the analysis of the

obtained results, 6 contributions were formulated.

SCIENTIFIC AND APPLIED



An analysis of the current condition of the mobile workshops system in service in the
Bulgarian Army has been carried out.
An analysis of the possibilities of using additive manufacturing technologies in BA was
carried out.

APPLICABLE
An expert study was conducted to establish the effectiveness of the use of mobile
workshops.
Mechanical properties of various materials are determined used for additive
manufacturing, through experimental research.
The possibility of producing functionally compatible details, necessary for the
restoration and repair of combat equipment, by means of additive technologies, was
investigated through experimental research.
Made and 3D printed gear from the weapon guidance drive of a BMP-1 infantry
fighting vehicle.

V. Assessment of the quality of scientific publications reflecting the results in the

dissertation

Attached is one independent publication and one co-authored publication directly

related to the dissertation work. The number of points, according to the requirements of the

National Center for Information and Documentation - NACID, is 30.0 and meets the minimum

scientometrics requirements for acquiring the educational and scientific degree "doctor",

according to the Law on the Development of the Academic Staff.

work.

\4

No citations provided.

The presented abstract objectively reflects the structure and content of the dissertation

. Critical notes, questions and recommendations to the candidate

I have no questions for the PhD candidate.

CONCLUSION

Based on the different research methods applied by the doctoral student, the correctly

performed experiments, the generalizations and conclusions made, | believe that the presented

dissertation meets the requirements of the Regulations for the the Law on the Development of

the Academic Staff in the Republic of Bulgaria and the Rules for its Implementation and the



Regulations on the terms and conditions for obtaining scientific degrees and for holding
academic positions.

This gives me the reason to POSITIVELY evaluate the dissertation work and propose
to the honorable Scientific Jury to also vote positively and to award Major Eng. Nikolay
Tsankov lvanov, the educational and scientific degree "Doctor" in the field of higher education
5. Technical Sciences, professional direction 5.13 General engineering.

Date: 23.04.2024 PREPARED THE STATEMENT : ceeiiiiiiiitteeiiinnneeeeens
Plovdiv / Assoc. Prof. PhD Manol Dallev/



