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1. Kparku OuorpaduyHu 1aHHU

Maiiop nnxxenep Hukonaii [{lankoB MBanoB e ponen Ha 31.08.1977 r. B
rp. Codusi. 3aBbpiiBa cpegHo-crienuanHo oopazopanue ot 1992 r. no 1996 r. B
Texaukym 1o TpaHcmopt W eHepretuka — r1p. Codus, crenuamTHOCT
,2ABTOMOOUNIM U kapu“. Ot 1996 r. no 2001 r. 3aBbpIIBa IBJICH KypC Ha
oOyuenre BbB BBOBY ,B. JleBcku“ — rp. Bemuko TbpHOBO, ¢ BOeHHa
CIICLIUAJIHOCT ,,|aHKOBM BOWCKHA — TEXHUYECKH® M TPAXKJAHCKA CHEHHATHOCT

,,Amxenep [ABI™.

Maitop HBaHOB € mnOpeMuHald TMpe3 pa3IuyHUd JUTBKHOCT BbB
dopmupoBanuaTra Ha bbarapckara apmua. Ot 2019 r. e acucteHT B KaTeapa
»YTpaBlieHHue Ha pecypcu U TexHosoruun Ha HBY ,B. JleBcku®“ — Bennko
TwpHoBo. Karo acucteHT B KaTeapara mOpenojaBa IO JUCHUIIMHUTE
I IOJIBUKHA  PEMOHTHU cpeacrtaa’”, ,PEMOHT H© €BaKyaluus Ha
aBTOOpPOHETaHKOBaTa  TEXHWUKA™, , YCTpOMCTBO Ha OoifHa  TEXHHUKA",

,,EKcIioaraius Ha OoifHa TexHuka - [ gact u apyru.

[Ipes 2020 r. e 3auncieH B JOKTOpPAHTypa Ha CaMOCTOSITEIIHA

MOATOTOBKA, B Hamnpasyienue 5.13. ,,001110 HHKEHEPCTBO .

2. AKTYaJIHOCT Ha pa3padoTBaHUsl AUCEPTANMOHEH TPYyJA H HA

u3cJieIBaHusA Npod.ieM

AKTyalTHOCTTa Ha HacTosIara pa3paboTka € TPOJUKTyBaHA OT
HEO0OXOAMMOCTTA 32 M3TPaXJAaHE U MOIAbpKaHE HA ONPEJECICHH CIOCOOHOCTH
oT Bropbkenure cuin Ha PemmyOonuka bwiarapus. TeHaeHIMUTe U POLIETypUTE
3a MOJEpPHU3UPAHE U TPEBLOPHKaBaHE Ha bbarapckara apmus BOIAT 10
HajjaraHe Ha HOBU KPUTEPUM KBM TE€3U CIOCOOHOCTH, B YAaCTHOCT U KbM
cucremMara OT TMOABWXKHM PEMOHTHU cpeactBa. OT CBOsS CTpaHa, HOBUTE
KpPUTEPUN HaJlaraT yCbBBPIIECHCTBAHETO HA Ta3uW CHUCTEMa. 3a IenTa €

HGO6XOI[I/IMO Ja C€ aHalu3hupa CbCTOAHHUCTO Ha CHCTCMAaTa OT IIOABHIKHH



PEMOHTHHU CpCACTBA, KAKTO WM BB3MOKHOCTHUTC 3a HEHUHOTO YCBbBBPHICHCTBAHC
qpe3 BHCAPABAHC Ha CBBPCMCHHH TCXHOJOTHH 3a 6’bp30 IMPpOU3BOACTBO Ha

JeTalii Ha MSCTO.

3. Cncrosinne Ha npoﬁ.ﬂeMa H OHCEHKa Ha M3BbPUHICHUA

JIATEpPATypeH 0030p.

B nuceprammonHus Tpya ca ob6xBaHaTH 69 nuTEepaTypHH W3TOYHHKA.
Ot Tax 53 myOnauKauu, CTaTUU, Y4EOHHWIIM M HOPMATHBHU JOKYMEHTH Ha
ObaTapcku e3uk; 16 nuTepaTypHH M3TOYHWKA HA 9YKJI €3UK U 11 OT mHTEpHET
caliToBe, CBBpP3aHU C U3CIEIBAHETO Ha TMpolJeMa U TMOCTUTAHETO Ha

ITIOCTAaBCHUTC ICJIN U 3aaa4u.

Jlutepatypata e noadopaHa MOIAXOJAIIO 3a HYXIUTE Ha pa3pabdoTKara.
B mwppBa rmaBa ,,AHaNM3 Ha CHUCTEMUTE 3a TEXHUYECKO OOCIyX BaHE...“e
pasrienaHo ChbCTOSAHMETO Ha mpobiiema. [lonapoOHO ca omucaHu METOAUTE U
OpraHu3aluiaTa Ha TMOJJPBXKKAaTa W PEMOHTAa Ha TeXHUKaTa B bbiarapckara
apMusi. AHAJTU3UPAHO € ChCTOSTHUETO Ha CUCTEMATa 3a TEXHHUYECKO OO0CTYy>KBaHE
u peMoHT. HampaBeH e 0OCTO€H mperiyie; Ha TEXHOJOTHUTE U METOJIUTE 3a
n3paboTKa M BBH3CTAHOBSBAHE HA MAIlMHHHU €JIEMEHTH, KaKTO KJIACUYECKUTE,
Taka U ChbBpEeMEHHHU TakuBa. Ha Ta3u 6aza ca ¢opmMynupaHu OCHOBHATa el Ha
JTUCEePTALlMOHHMS TPYyJ U 3aJauyuTe KOUTO TpsOBa Ja ObAAT pEIICHU B

CJIEJIBAILIMTE TJIABH.
4. MeToau HA U3CJIeIBAHE

B nuceprauvoHHMS TpyAd Ca M3MNO0J3BAHU CIEAHUTE METOAM Ha

U3CJIE/IBAHE:
1. JleckpuntuBHO H3cienBaHe Ha cuctemara ot [1PC.
2. AHKETHO IpOy4BaHE.

3. ExcrnepuMeHTamHu IpOoy4BaHUS.



C‘-II/ITaM, qc H36paHaTa MCTOAMKA Ha H3CIACABAHC € IMOAXOJdIIa 3a
INIOCTUTAaHC Ha IIOCTaBCHATA ILCI M 3a pPCIIaBAHC Ha q)OpMy.IIHpaHI/ITG oT

AUCCPTAaHTa 3a/1avuu.

5. KpaTKa AHAIUTUYIHA XapaKTEepPpUCTHUKAa Ha €CTEeCTBOTO Ha

AACEPTANMATA H OLIEHKA HA JI0CTOBEPHOCTTA

Hucepranusta € pazpadboreHa B Tpu riaBu. Bropa riasa e EdekTuBHOCT
Ha wu3noisBaHeTto Ha [IPC. PasrnenaHu ca BCUYKM MOABWKHH PEMOHTHH
CpelicTBa Ha BbhOpbkeHHE B BA W e HampaBeH aHanu3 Ha OOOpPYABAaHETO UM U
YecToTa Ha IIOJI3BaHE Ha OTACIHUTE arperatd. M3BppmeHo € aHKeTHO
IIPOYYBAHE, OT KOWTO CE€ YCTAHOBSBA KaKBa € CTEIICHTA Ha H3IIOJI3BAHE HA
ornenuute arperatu B [IPC. HampaseH e kopellallioOHEH aHalInu3, Ype3 KOUTO ce
THPCAT IMPUUYUHUTE 3a HENBJIHOLEHHOTO NPWIOKEHUE HA HAKOU EIIEMEHTH OT
000OpyIBaHETO.

Tpera rnaBa € DBBb3MOXKHOCT 3a yCBBBPUIEHCTBAHE HA ITOJABHKHHU
PEMOHTHHU CpencTBa. B Hes ca pasrielanu Bb3MOKHOCTTA 3a BHEIAPSBAHE Ha
ChbBPEMEHHU TEXHOJOTUU 3a OBP30 MPOM3BOJACTBO Ha ACTAMIM MpPU MOJEBU
ycinoBus. HampaBeH € eKCIepuMEHT 3a MPOU3BOJCTBO Ha 3bOHO KOJEIO OT
MexaHu3Ma 3a 3aBbpTaHe Ha kymnojata Ha BMII-1I1, koero ycnemHo e 6uio
3aMEHEHO U € JaJI0 HAJICK/ICH Pe3yJITar.

Hamune e XpOHOJIOrMYHO-JIOTMYHA Bpb3Ka MEXAY H3CICABAHUATA B

OTACIHUTC T'JIaBH. C’bH_[I/ITC 3aBbpIIBAT C H€O6XOI[I/IMI/IT6 HN3BOJH U IMPCIIOPHKHU.

6. OuneHka HA MPUHOCUTE B JUCEPTAIMOHHUS TPY/.

B npencraBeHara mu 3a penieH3us AUCEpTaIlus, aBTOPBT MPETEHINpPa 3a

CICAHUTC IIPUHOCH:



l. HAYYHO-ITPUJIOKHU TIPUHOCHU

W3BbplIEH € aHaii3 Ha TEKylnloTO chCTostHME Ha cucrtemara oT [IPC Ha
BBOpPBKEHHE B bparapckara apmusi.
W3BBbpIIIEH € aHAJIN3 HA Bb3MOKHOCTUTE 32 W3M0JI3BAHE HA TEXHOJIOTMUTE

3a aJIMTUBHO MTPOU3BOJICTBO B BA.
1. MNPUWJIOKXHU IIPUHOCHU

M3BbpHIEHO €  eKCHEePTHO MPOYYBAHE OTHOCHO  YCTAHOBSIBAaHE
edexTuBHOCTTA Ha u3noia3Bane Ha [TPC.

OrnpeneneHn ca MEXaHWYHU XapaKTEPUCTUKU Ha PA3IUYHU MaTepHaIn
M3M0JI3BaHU 34 aIUTUBHO MPOU3BOACTBO, TOCPEACTBOM EKCIIEPUMEHTAIIHO
U3CIIC/IBAHE.

N3cnenBana € BB3MOXKHOCTTA 3a MPOU3BOACTBO Ha (YHKIIMOHAIHO
CbBMECTUMHU JI€TAWIM, HEOOXOJAMMH 3a BBH3CTAHOBSIBAHE U PEMOHT Ha
OoifHa  TEXHHMKA, TOCPEICTBOM  QJUTHUBHU  TEXHOJIOTHMH,  4pe3
€KCIEPUMEHTAIIHO U3CJIC/IBAHE.

N3paboreno u orneyarano Ha 3D mpuHTep, 3b0HO KOJIENIO OT MPUBOAA 3a

HAaCOYBaHE Ha BHOPBHKEHUETO Ha OolHa MamuHa Ha nexorata BMII-1.

CuurtaMm, 4He pe3ylnraTuTe B pa3paOOTEHHUS NUCEPTAIMOHEH TPyHd ca

nocTtoBepHU. [IpuHOCHTE B IMCEpTallMOHHUA TPYJ CE TPALIT HA AHAJIU3UPAHE U

CUCTCMATU3HUPAHEC Ha HpO6H€MI/ITC B IOJAPBIKKATA U PCMOHTA HAa TEXHUKATA OT

anrapCKaTa apMuA, KaToO Ca IIOJI3BAHU I'OPCIIOCOUYCHUTC MCTOAH 34 U3CIICABAHC.

[Ipuemam neduHUpaHUTE NPUHOCH 3a MOCTUTHATH U Y€ ca JIMYHO JIeJI0 Ha

aBTOPA.

7. IlpeueHka Ha MyOJUKAUMUTE MO JUCEPTAUMOHHUSA TPYI.



[IpeacraBenu ca nBa Opos MyOJMKAIMKU MO AWCepTauuoOHHUA Tpyd. Enun
CaMOCTOSITENIEH JI0KJIaa B HayyHa KoH(epeHuus npe3 2019 r. u eaun gokiaj B

CBhaBTOPCTBO Ipe3 2021 r. ¢ nNpHIIOkKEH IMTPOTOKOI 34 IIPUHOC.

CrprimacHo 3akoHa 3a pa3BUTHE Ha aKaJeMUYHUS cbCTaB B PemyOinka
bearapus u IlpaBuiHuKa 32 HETOBOTO MpUJIaraHe, ca MOKPUTH MUHUMATHUTE
u3nckBaHus 3a npugoduBane Ha OHC ,joktop” B mpodecuoHasHO

Hamnpasiyieaue 5.13. ,,00110 UHXKEHEPCTBO.

He ca nmpeacraBeHu AoKa3aTeicTBa 3a LUTHPAHE HA MyOJIMKAUUTE OT

JPYTH aBTOPHU B CTpaHaTa U 4y KOHUHA.

8. M3mosa3BaHe Ha pe3yjTaTuTe OT JUCEPTANMOHHUS TPyl B

HaydYHaTa U Conua/JIHaTa IIPaKTHKAa.

Hsama npeACTaBCHU JaHHHU 1 JOKYMCHTH, Y€ IIOJTYUYCHUTEC PC3YJITATU CC
IIOJI3BAT B IIpaKTHKarTa. HaIIHBaM CC, 4YC pPCIYITATHUTC IIC IIOCIYyzKaT 3a
HOIIO6p}IBaH€ Ha IIpOOCCUTC II0 IIOAAPBKKA M PCMOHT Ha TCXHHUKATA OT
B’bﬂl"apCKaTa apMusga B IIOJICBH  YCIIOBUA, 4pe3 YCHBLBLPIICHCTBAHEC Ha

MOJIBM)KHUTE PEMOHTHU CPEJICTBA.
9. Ouenka Ha aBTOpedepaTbT

[IpencraBenusiT 3a oreHka aBTopedepaT € B 00eM Ha 28 CTpaHMUIIH.
OtroBapss Ha W3WCKBaHUATA 3a O(POPMIICHHE W OTpa3siBa B NBJIHA CTCIICH

ChIABPKAHUETO HA JUCEPTALMOHHU TPYIL.
10. Ilpenopbku

K®M npenocraBenuss Mu 3a pelieH3MpaHe NUCEPTALMOHEH TPYA MOrar Ja

ObJIaT HANIPaBEHU CJIEIHUTE MPEHOPHKHU:

1. Kato 1msiocTHO BHeyaTieHHWE B JUCEpTalMsaTa HE ce HaOJoaaBaT
3a1I00YEHN TEOPETHYHU M3CIEABAHUS, KAKBUTO HAmpuMmep Omxa

MOTJIM Ja OBJaT HampaBeHW 3a SKOCTHUTE XapPaKTEPUCTUKH Ha



JAeTaiiiuTe, KOUTO MOraT Ja c€ Mpou3BenaT MpHU TMpeJiaraHuTe
yCIIOBUS

2. HanapBaHusaT ekcliepuMeHT € HembjieH. JlumncBa wHpopmanus 3a
pes3yJiTaTa OT Hero M He € OTPa3eH B U3BOJUTE.

3. Ilpunocute Ouxa Moriu jga ObaaT npeopMyIupaHu KaTo OT TAX SICHO
JIa ce pa3Oupa KakBU ca KOHKPETHHTE PE3yJNTAaTH OT HAIMPABEHHUTE

HN3CJICABaHUA.

11. JIvuyau BIeYaATJICHUA.

Bneuatnenusita Mu oT JOKTOpaHTa ce Oa3upaT Ha oOimara HU paboTa B

KaTeapara v T€ ca IMOJ0KUTEITHH.
12. 3akiaouenue.

Kato wumamMm B mpeaBUJ JUYHUTE KayecTBa Ha JOKTOPAHTA,
NOCTUTHATUTE pE3yJTaTd M TMPUHOCH B JHCEPTALMOHHUS TpyA U
CBhOTBETCTBUETO ChC 3aKOHA 3a Pa3BUTHE Ha aKaJleMUYHMs ChcTaB B PemyOinka
bearapus u [IpaBuiiHrKa 3a HETOBOTO MpUJIaraHe, AaBaM IMOJOXKUTEIHA OL[EHKa
Ha JMCEPTAlMOHHUS TPYJ W IpeajaraM Ha HayYyHOTO XYpW Ja MPUCBOUM Ha
nnxk. Hukonait [{lankoB MIBaHOB 0Opa3oBaTeHaTa U Hay4Ha CTETEH ,,JlOKTOp* B
o0nacT Ha BUcCHIETO OOpa3oBaHHe 5. ,,TeXHHMUECKHM HayKu , NpodheCHOHATHO
HampasieHue 5.13. ,,00110 UHXKEeHEepCTBO U JOKTOpPCKa IMporpama Mo HaydHa

CIIELIMATIHOCT ,,KOnecHHn, BEpUKHU MAILIMHU U JJOTUCTUKA .

I'p. B.TspHOBO

24.04.2024 r. Penensent: nosik. npod. a-p....... /JTunos/
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Brief biographical data

Major engineer Nikolay Tsankov Ivanov was born on 31.08.1977 in the
city of Sofia. He graduated from secondary-special education from 1992 to 1996
at the Technical College of Transport and Energy - Sofia, majoring in
"Automobiles and trucks". From 1996 to 2001, he completed a full course of
study at VVOVU "V. Levski" - the city of Veliko Tarnovo, with the military
specialty "Tank Troops - Technical* and the civilian specialty "Internal
Combustion Engine Engineer".

Major lvanov has passed through various posts in the Military
formations of the Bulgarian Army. Since 2019, he has been an assistant in the
"Management of Resources and Technologies" department of the "V. Levski" -
Veliko Tarnovo. As an assistant in the department, he teaches the disciplines
"Mobile Repair Equipment”, "Repair and Evacuation of Armored Vehicles",
"Combat Equipment Setup”, "Operation of Combat Equipment - Part 1" and
others.

In 2020, he was enrolled in a doctoral program of self-study, in
direction 5.13. "General engineering".

1. Relevance of the dissertation work being developed and the
researched problem.

The relevance of the current development is dictated by the need to
build and maintain certain capabilities of the Armed Forces of the Republic of
Bulgaria. The trends and procedures for the modernization and rearmament of
the Bulgarian Army lead to the imposition of new criteria for these capabilities,
in particular for the system of mobile repair equipment. In turn, the new criteria
require the improvement of this system. For this purpose, it is necessary to
analyze the state of the system of mobile workshops, as well as the possibilities
for its improvement through the implementation of modern technologies for the

rapid production of details on site.



2. Status of the problem and assessment of the literature review
performed.

The dissertation covers 69 literary sources. Of these, 53 publications,
articles, textbooks and normative documents are in Bulgarian; 16 literary
sources in a foreign language and 11 from Internet sites related to the study of
the problem and the achievement of the set goals and objectives.

The literature is selected appropriately for the needs of the
development. In the first chapter "Analysis of maintenance systems..." the state
of the problem is discussed. The methods and organization of maintenance and
repair of equipment in the Bulgarian Army are described in detail. The condition
of the maintenance and repair system was analyzed. A comprehensive review of
the technologies and methods for the manufacture and restoration of machine
elements, both classic and modern, has been made. On this basis, the main goal
of the dissertation work and the tasks to be solved in the following chapters are
formulated.

3. Research methods

The following research methods were used in the dissertation:
1. Descriptive study of the mobile workshop’s system.
2. Questionnaire survey.

3. Experimental studies.
| believe that the chosen research methodology is suitable for achieving
the set goal and for solving the tasks formulated by the dissertation.
4. A brief analytical description of the nature of the dissertation

and an assessment of credibility



The dissertation is developed in three chapters. The second chapter is
Effectiveness of the use of PRS. All mobile repair equipment in the BA were
examined and an analysis was made of their equipment and the frequency of use
of the individual units. A survey was carried out, from which it was established
what is the degree of use of the individual units in the mobile workshops. A
correlation analysis was made, through which the reasons for the inadequate

application of some elements of the equipment are sought.

The third chapter is the possibility of improving mobile repair equipment.
It examines the possibility of implementing modern technologies for rapid
production of details under field conditions. An experiment was made to
produce a gear from the turret rotation mechanism of the BMP-1P, which was
successfully replaced and gave a reliable result.

There is a chronological-logical connection between the studies in the
individual chapters. They end with the necessary conclusions and
recommendations.

5. Evaluation of contributions in the dissertation work.
In my dissertation submitted for review, the author claims the following

contributions:

l. SCIENTIFIC AND APPLIED CONTRIBUTIONS
1. An analysis of the current status of the PRS system in service in the
Bulgarian Army has been carried out.
2. An analysis of the possibilities of using additive manufacturing

technologies in BA was carried out.

I1.  APPLIED CONTRIBUTIONS
1. An expert study was conducted to establish the effectiveness of the use of
mobile workshops.
2. Mechanical characteristics of various materials used for additive

manufacturing were determined by means of experimental research.



3. 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.

4. Made and 3D printed gear from the weapon guidance drive of a BMP-1
infantry fighting vehicle.
| believe that the results in the developed dissertation work are reliable.

The contributions in the dissertation work are based on analyzing and
systematizing the problems in the maintenance and repair of the equipment of
the Bulgarian Army, using the above research methods. | accept the defined
contributions as achieved and that they are the personal work of the author.

6. Assessment of dissertation publications.

Two publications on the dissertation are presented. One independent
paper in a scientific conference in 2019 and one co-authored paper in 2021 with
an attached contribution protocol.

According to the Law on the Development of the Academic Staff in the
Republic of Bulgaria and the Rules for its Implementation, the minimum
requirements for acquiring the educational and scientific degree "Doctor" in
professional field 5.13 "General engineering" are covered.

Evidence of citation of the publications by other authors in the country
and abroad is not presented.

7. Using the results of the dissertation work in scientific and social
practice.

There are no presented data and documents that the obtained results are
used in practice. | hope that the results will serve to improve the maintenance
and repair processes of the equipment of the Bulgarian Army in field conditions,
by improving the mobile repair equipment.

8. Evaluation of the abstract

The abstract submitted for evaluation is 28 pages long. Meets layout

requirements and fully reflects dissertation content.



9. Recommendations

The following recommendations can be made to the dissertation submitted

to me for review:

1. As an overall impression, the dissertation does not observe in-depth
theoretical research, such as could be done for the strength
characteristics of the details that can be produced under the proposed
conditions.

2. The steamed experiment is incomplete. Information about its outcome
Is missing and is not reflected in the conclusions.

3. The contributions could be reworded to make it clear what the specific
results of the research are.

10. Personal impressions.

My impressions of the PhD student are based on our common work in the

department and, they are positive.

11. Conclusion.

Bearing in mind the personal qualities of the doctoral student, the
achieved results and contributions in the dissertation work and the compliance
with the Law on the Development of the Academic Staff in the Republic of
Bulgaria and the Rules for its Implementation, | give a positive assessment of
the dissertation work and propose to the scientific jury to award Eng. Nikolay
Tsankov Ivanov the educational and scientific degree "Doctor" in the field of
higher education 5. "Technical sciences", professional direction 5.13. "General
Engineering” and a doctoral program in the scientific specialty "Track and
wheeled vehicles and logistics".

City. V. Tarnovo
24/04/2024 Reviewer: Col. Prof. Dr........ /Lilov/



