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CTAHOBMUIIE

Ha lIMcepTalMoHeH Tpy A 3a npuaobusane na OHC,, nokTop*
paspaboren orm-p uHxk. Hukonai Llankos MpaHos
Ha Tema: ,,M3cneaBane HA BL3MOKHOCTHTE 32 YChBBLPIICHCTBAHE HA MOABHKHHTE
PCMOHTHH CPEACTBA BbB BbOPbKeHHTE CHJIH Ha Penybanka Buvarapus®
3a npuckicaane Ha OHC ,,pokTop*
B Hay41Ha cneuunaaHoct ,,KosecHu, BepHKHH MALIHHYK H JIOTHCTHRA®
Ha npodgecuonanno nanpasiaenue 5.13,,06110 HHIKEHEPCTBO™

YUaen na nayunoro sxypu:aou. aA-p unx.['eopru ['eoprueB Komutos

1. OO0wa xapakTepHCTHKA HA JAHCEPTALHOHHHS TPYA.

JluceprauuoHHUs TpyAa ChbAbpiKa 110 CTpaHULH (Be3
MpPUII0KEHUNTA),0)OPMEHH B TPH IJIaBH, OOLUM M3BOAH W MPHHOCH, O(OpPMEHH
Karo pesyaTtatd oT uicieaBaHusTa. CUCHKBT HA W3MON3BAHUTE JIMTEPaTypHH
M3TOYHMLM BKIIOYBA69 3aryaBus Ha Obarapckd v uyxa e3uk. Ot Tax 53
ny6GauKaLKWH, CTaTHH, y4eOHHLN 1 HOPMAaTHBHH JOKYMEHTH Ha ObArapckH e3HK;
16 nuTepaTypHM U3TOYHMKA Ca Ha YY1 €3UK, HE0OXOJMMH 3a MOCTHTAHETO Ha
MOCTABEHUTE LEJIM U 3a/1a4H.

KbM jaucepTalUMOHHHMS TPYA ca TMpuiokeHH: asrTopedepar ¢ 28
cTpaHulM, apa Oposi nyOJMKalMHK, IPOTOKOJA 3a NPHHOC M TBOpYECKa
apToOHOrpadusi.

Ilpu odopMaHETO HA AMCEPTALUMOHHHAT TPyA M aBTOpedeparta ca
cnazenyn usuckBauuara Ha 3PAC na Pboarapus, [NpaBunnuka 3a npunoxeHueTo
my u [NpaBunuuka 3a PAC na HBY.

2. AKTYyaJHOCT Ha paspadorenusi npodJem.
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JluHamnuno npomensiara ce cpeja na CHI'YPHOCT [10CTaBsl Mipej
apmusta Ha  PenyGnuxa DBoiarapust  peaniia OTTOBOPHOCTH, CBbP3aHU ¢
OCHTYPABAHE 1A OTOpAHATA HA JILPKABHATA OT €/IHA CTPAHA H UIMTBIHEHUETO Ha
HOCTHTC AHFKHMEHTH KbM CTPAHNTE MapTHLOPH. 3a OCHIypsiBateTo Ha cBosiTa
boecnocobHoCT HIUBOTO 1A HOArOTOBKATA Ha JUUHHsT CLCTAB M HHMBOTO Ha
MOACPHI3ALNS HA TeXunKaTa TpOBA ca CHHXPOHH3Upay,

Texnnkara B Buirapekara APMUSE ¢ pasHooOpasHa kakTo Ha HUBO
TENHONOTHYHOCT, Taka 1 Ha HuBo Goecriocobroct. Heobxommumo e JIOCTATBYHO
MO3HABAHE HA TA3H TEXHMKA OT MOZMLMITA 114 MOAIbPIKAHETO U MMOZULMATA Ha
Oopasenero ¢ nes B YCNoBHsITa MHPHO Wik oitto Bpeme. Tosa pasbupa ce e
CBBLP3ANO ¢ NOCTOMMHATA NOAMOTOBKA HA MUK CheTas, 1B pearua ciydau tazu
MOATOTOBKA € 3aTpyAHEeHA HIIH HEBL3IMOYKIA.

Pasrnenannre noppo6uo metoan u OopraHusalusas Ha peMOHTHO-
BB3CTANOBUTENHNTE ACHHOCTH B PEMOHTH PaGOTHAHULM UK B OTEBHU ycloBuA
MOKA3BAT HEOOXOAMMOCTTA OT 0GCYIKBAHETO U PEMOHTA Ha Ta3d TEXHHKA.

OueHkata Ha BB3MOXKHUTE PEMOHTHU ACHHOCTHTE, H3BBPIUBAHH B
CTALUHOHAPHH yCNIOBMS B KOHCTaHTHA Cpefa CHEeOOXOAUMHUTE CpeacTBa M
obopyaBsane ot eana cpana, a paboTara B TONIEBU yCTOBHUS HA TMYHHS CHCTAB
1P HeROHTpONHpyema cpelia 6e3 o6uvaiiHuTe NpUCOcobIeHNS 1 obopyaBaHe
¢ OIPaHHMYEHH peCypcH sCHO TIOKAa3BaT HykaaTa oOT [O3HaBaHe Ha
(QYHKUHOHATHHTE BB3MOXKHOCTH Ha Ta3u TEXHHKA, MaTepHaad U METOAUTE 3a
OTCTpaHABaHE HA  MOJy4eHUTe oOTKasu. [lo3HaBameTo Ha pa3anuyHu
TCXHOJIOrMYHH BL3ACHCTBUS BbPXY MaTepHANUTE 3a MOCTHraHe HAa KEINaHUNT
edexT BBPXY paboOTHHTE [TIOBbPXHOCTH € OT CbLICCTBEHO 3HA4YeHUe 33
NOIBPAAHETO HAa TEXHHKATa B pabOTOCMOCOOHO CHCTOSHHE M B PeKHUM Ha
IOTOBHOCT.

Jucepraumonnust Tpya mHa wmx. Hukonaii VlBanose cBbp3an
CHOMVILPAAHCTO M PEMOHTA 1A BOHCKOBATA TEXHHKA B [ONCBI VCIIOBHS,
JOrUCTHYHATA  CHCTEMA OT [OABHIKHK  PaGOTHAHMHILISA NOAApLKKATA Ha
TEXHUKATA U BH3MOKHOCTHTE 38 TAXHOTO YChBLPLLICHCTBANE.

3. IlosunaBane ¢LeTosinmeTo NA npodJaema,

Hanpasen e s3apbnGouen ananus na msnomsaunure NUTePATYPHU
H3TOUHMIM 01 pokTopanTa, Tol nokassa saxbnbouenoro My noswasane na
[ipoliiemuTe, CBLP3AHK CAOMHCTHKATA 1A PE3CPBIM uacTi | opratusaumsTa 3a
Ha PCMOHTA W NOAALPKAHETO HA BONCKOBATA TEXHHKA B MHPHH W rojiesu
yenosus. Pasruieanu ca usnexksanus sa nouubpkatie na TeXHHKATA, B pesynrar
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Ha M3IIbJIHEHHETO Ha pasjIMYHK MHUCHM Ha Bpirapckara apmus no ornaspaHe Ha
HaUMOHATIHATA CUTYPHOCT ¥ MEXAYHAPOIHUAT MUP B pa3jIndHHU YCJIOBHS.

Llenta M 3agauMte Ha JAMCepTaLMOHHMS TpyZd ca (bopmynupauu
MPaBM/IHO B Pe3yiTaT Ha HaMpaBeHWTE M3BOAM OT JIMTEPaTYpHUsi 0630p or
AOKTOpAHTa W OT HEroBOTO JIHYHO 3a1bJ00YEHOTO MO3HaBaHe Ha MpobremuTe
CBBP3aHH PEMOHTA U NOAAbPIKAHETO Ha TeXHHKATa B GOMHM yCnoBus.

4. MeToaHka Ha H3C/aeIBAHETO.

MeToaukata 3a npoBeXJaHe Ha M3CIeIBaHETO OT JIOKTOpaHTa
CLOTBCTCTBA HAa NMOCTaBeHaTa Les U GOpMYyJIUpaHUTE 3a7auy 3a U3NbIHEHHE.

JleckpunTuBHUTE H3CIenBaHUSA Hapel C aHKeTHOTO TMpoyuBaHe ca
€Tanu B Hay4HHs MpoLec W Cce H3MOo/3BaT3a NMbPBOHAYAIHM MPOYYBAHUS, 3a
chOMpaHe Ha AOCTATHYHO UH(opMalMss U Ce MOANOMOrHAT HACOKHUTE 3a
rnocne/Bay mscnensanus.Ha tasu 6a3a 1OKTOpaHTHT € HampaBusl aHalU3 Ha
MOMCHTHOTO CBCTOSIHHE Ha CHCTemaTa OT IMOABH)KHM PEMOHTHH CpeACTBa B
bbnnrapckara apmus, yecrorara Ha M3BBPLUBAHHUTE PEMOHTH [0 OMNepaliu, KaTo
ca OTAEJEHHU pa3rIoOHO-CIIIO0HUTE, LIIOCEPCKH, 3aBAPbUYHU, DOAIKUICKUTE U
onepauMHUTe CBbP3aHH C FOPUBO CMA30UHHUTE MAaTEPHAIH.

S. JlocTOBepHOCT HA MOJYUCHHTE PE3YJATATH.

AHanu3upaHa e cucrtemara OT [MOABMXXHH PEMOHTHH CpeCcTBa3a
00cJIy’KBaHE W PEMOHT Ha BbOPBKEHHETO W TeXHHWKaTa B Bbarapckara apmus.
CberaBeHy ca OpMrMHaJHH aHKETHH KapTH, JaBallid Bb3MOXHOCT 3a MPOYy4YBaHe
Ha e()eKTHBHOCTTa OT H3MOJ3BAHETO HAPa3lWYHU BMJOBE MOABHIKHH
pabOTUIIHMLK, KaKTO M YecToTaTra Ha TAXHOTO H3noa3BaHe.M3non3san e
MCTOALT Ha [1UbpChH 3a OnpeseNsHe Ha THHEHHUS KOpeTaloOHEH KOe()HLIMEHT.
AHKETHPaHETO € H3BbPLIEHO B YETHUPHU DPA3NU4YHM BOMCKOBU €OUHHUIMU U [BE
pa3jiiiHU BOMCKOBH €JMHULU. YCTAHOBEHO €, Y€ MAKCUMAJIHUS KarnaluTeT Ha
TE3H NOJIBUKHUTE paOOTUIIHULIN HE Ce U3IOJI3BA.

M3BbpIIEHO € eKCIIEPUMEHTAIHO H3CeIBaHe Ha AeTai (3b0H0 Kojieno
OT 3aBbpTaHeTo Ha Kyrnosua Ha BMII-1) uspaboren upes cucrema 3a aguTHBHO
nponssoacTBo. HanpaseHo e u3ciie/BaHe Ha sikocTTa Ha o6pasuu OT pasnuyuHu
matepuanu karo PET-G, ABS npu pa3nuvHa nabTHOCT Ha nevat. M3nonseana e
METOAMKa 38 WAEHTU(HUUMpaHEe HAa OCHOBHUTE pa3MepH Ha 3BOHOTO KOJENo U
upes CAD npoayKThT € NpOEKTUpaHO 3BOHOTO Koseno. Ypes noaxomsain
codryepen npoaykt keM FDM mpuHTepa € CbCTaBEH IPOrpaMHHS KOZ 3a

u3padoTKa Ha JeTaia.
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[MpeacraBeHn ca BB3MOXKHOCTH 3a KOMIOHOBKA M MOJEpHM3ALMS Ha
4acT OT MOOM/IHMTE PeMOHTHH pabGoTuHNLK kato MPM u MPC. Cherasenu ca
00U H3BOAM OT AHCEPTALHOHHMS TPY .

6. TySumkaunn no ancepraunonims TPYA.

Jlokropanta e npexncrasun ca apa Gposi nyGiMKALNK BB Bpb3Ka ¢
AMCCPTALHOHIMS  cu  TpyA. Eamn  camocrositenen  poknag B Hay4Ha
KoH(epenuus va HBY ,,B. Jlescku* npe3 2019 r. u ennn goknan B CbaBTOPCTBO
npe3 2021 r. ¢ npunoxen npotokon 3a MPHHOC, OTHOBO Ha KOH(DepeHIHITa Ha
HBY.

MHHUMANIHKH  W3MCKBAaHUS 3a npuaodbusane na OHC ,nokTop” B
npodecHoHaN 0 HanpasJjieHue 5.13. ,,06wo HH)KEHEpPCTBO®, MO CMHUCBJIA Ha
3akoHa 3a pa3BuTHE Ha aKaleMHiHus cbcraB B Penybnuka Bbarapus u
[NpaBuinunka 3a Herosoto npunarase, ca MOKPUTH.

ABTOpa He e NPUIIOKUI N0Ka3aTeNCTBA 32 LUMTHpaHe Ha MyOnuKaLHuTe
OT IpYr'" aBTOPH B CTpaHaTa U 4yxOuHa. TaxuBa He 6sxa OTKPHTH.

7. Hpunocn.

[lpuemam npunocure, MPCACTABeHH B IMCEPTaLlMOHHMS Tpya. Te
[IpE/ICTABNISIBAT OPUTHMHAJNIEH [PUHOC Ha aBTOpa M KOJIEKTHBAa, C KOWTO e
paborun. Onpenensim kato aKTyalHu W 3HaYMMK.OTHacAT 10 oboraTsiBaHe Ha
CBLICCTBYBAILMTE TaKMBa M JI0 NPAKTHYECKA MPHIOKHMOCT Ha MoJly4eHHuTe
pesynratu. Criopex MeH Morar aa ce FPYMHpaT CaMoO KaTo MPHIIOIKHH.

8. Kpurnunn Genexkn.

JINCePTALMOHHMAT  Tpya mNpeacTasnsBa  enua 3aBBPILUEHA  KATO
npobnematnka M pelienue paspaGoTka, KOSTO OTroBapsi HambIHO Ha
H3HCKBAHUAITA 32 HAYYHA CTETeH,, JOKTOp™,

JInunoro mu Muenue e, ye 1.3.3 or ANCCPTaLIMATa MOXKE 1a Ce pa3lIupy
n obocobu rKaTo camocTosiTenna rnasa. Bee mak TOBa € M Temara Ha
AMCEPTALUOHHHMS TPYA M TO3M THI ClIEUMANU3HpPAHH PabOTHAHMLM ca ynauen

TEXHOJOrHu4yeH BapHaHT 3a I'[O,ElOGpﬂBaHe Ha TpaﬁHOCTTa Ha PEMOHTHUPaHUTE
MAUIHHH B MOJIEBH YCJIIOBHHL.

Kbm aBTOpa umam cneanure BBIIPOCH:

|.KakbB Tun CKCTpY/lep M3Mnos3Bate Ha Bawusi FDM NPUHTEP 3a
n3paboTka Ha 30HOTO Koseno — ,,Direct drive“unu »Bowden*?



2.Heobxoauma auM e jgombeaHuTeNHa MexaHMuHa obOpaboTka 3a
nocrurare Ha ToyHoctra ot 0,1 mm Ha oTBopa (p4 0T uepTex 2 WM pa3uuTaTe

camo 1ta 3D npuHTHpaHeTo?

3.Cnopen Bac touHoctd oT 0,01 mm BbB3IMOXKHM 1M Ca NPH TO3MU THI

rnevar, KakTo cTe H300pa3uiii Ha yepTexure?

9. Jaxkaiouenue.
OrunTallky CTOMHOCTTA HA NPENOCTABEHHTE MH marepuasi, KOUTO ca

KOMIUICKCHOTO ~ HAay4HO H3CjeJBaHe, OPHEHTHPAHO KbM CbBpPEeMEHHHTE
M3UCKBAHHS TpEeAsBABAaHM KbM MOJEpHH3aLusita Ha Dbwbiarapckata apmusi u
cboOpassBalikn ce ¢ aKTyaJHOCTTa, 3HAYMMOCTTa Ha paspaboTkaTa M
M3JI0JKCHHTE NPUHOCH Ha CYUTAM, Y€ MPEACTaBeHHUAT MH JUCEPTALIMOHHHS TPY
oTrosapst Ha usuckBaHuaTa Ha 3PAC 3a npucwxaane OHC , noxrop™.

Bb3 ocHoBa Ha ropen3nOKeHOTO /JaBam MOJOKHUTENHA OlLEHKa M
npeiaram Ha ITountaemoro HayuHo kypu ama npuceaun OHC ,jmokrop* Ha
Hukonait  Llankos KBaHoB, B of6nact Ha BucuieTo obpasoBaHue - 3.
»exnuuecku Hayku“, HayyHa cneuuanHoct ,.Konecuw, BEPIKHHU MAIUUHH H
jiorucruka® 3a npodecuonanto Hanpasienne 5.13 ,06110 HHKEHEPCTBO®,

Jlarta
27.04.2024 r.

YneH HA HAYYHOTO KYPH: ........... - ., >

nou. a-p uHxk. ['eopru Komurtos
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OPINION

of dissertation for acquiring NSA "Doctor"
developedbymajor eng. Nikolay Tsankov Ivanov
on the theme: "Research on the possibilities for improvement of mobile repair
vehicles in the Armed Forces of the Republic of Bulgaria"
for the award of the NSA "doctor"
in scientific specialty "Wheeled, chain machines and logistics"
of professional field 5.13 "General engincering"

Member of the scientific jury: assoc.prof. eng.GeorgiGeorgievKomitov, PhD

I. General characteristics of the dissertation.

The dissertation contains 110 pages (excluding annexes) formed in
three chapters, general conclusions and contributions, shaped as research results.
The list of literary sources used includes 69 titles in Bulgarian and foreign
languages. Of these, 53 publications, articles, textbooks and normative
documents in Bulgarian; 16 literary sources are in a foreign language necessary
to achieve the goals and objectives set.

The following are attached to the dissertation: an auto abstract with 28
pages, two publications, a protocol for contribution and a creative CV.

Inthepreparationofthedissertationandtheautoreferat,
therequirementsofthe law forthedevelopmentoftheacademicstaffofthe Republic
ofBulgaria.
theRules!oritsapplicationandtheRegulationsofthedevelopmentofiheacademicstaff
intheMilitaryuniversitywereobserved.

2. Relevanceofthedeveloped problem.
The dynamically changing security environment poses to the army of
the Reprblic of Bulgaria a number of responsibilities related to ensuring the




delense of the state on the one hand and the implementation of the commitments
made to  the partner  countries.  Inordertoensureitscombatcapability,
thelevelofpersonneltrainingandthelevelofimodernisationoftechniquemustbesynch
ronised.

ThetechniqueintheBulgarianArmyisdiversebothattheleveloftechnologya
ndatthelevelolcombateapability.
Sufficientknowledgeofthistechniquelfromthemaintenancepositionandthepositiono
fitsusinginpeacetimeorcombatconditionsisnecessary. This, of course, is related
to the constant training of personnel. In many cases, this preparation is difficult
or impossible.

The detailed methods and organization of repair and restoration
activities in repair workshops or in field conditions indicate the need for
servicing and repairing this equipment.

Theevaluationofpossiblerepairactivitiescarriedoutinstationaryconditions
in a constantenvi1'0nmehtwiththenecessarymeansandequipmentfromonescale,
andthetieldworkofpersonnelinanuncontrollableenvironmentwithouttheusualdevic
esandequipmentwithlimitedresourcesclearlyshowtheneedtoknowthefunctionalca
pabilitiesofthistechnique, materialsandmethodsforeliminatingfailures.
Knowledge of various technological impacts on materials to achieve the desired
effect on working surfaces is essential to maintain the technique in working
condition and standby. .

The dissertation . work of Eng.
Nikolaylvanovisrelatedtothemaintenanceandrepairofimilitaryequipmentinfieldco
nditions, : |
thelogisticssystemofmobileworkshopsforthemaintenanceofthetechniqueandtheop
portunitiesfortheirimprovement.

3. Knowledge of the state of the problem.

An in-depth analysis of the literary sources used by the doctoral student
was made. [tshowshisin-
depthknowledgeoftheproblemsrelatedtothelogisticsofsparepartsandtheorganizati
onofrepairandmaintenanceofmilitarytechniqueinpeacefulandfieldconditions.
Requirementsforthemaintenanceofiechnique as a
resultoftheimplementationofvariousmissionsoltheBulgarianArmytoprotectnation
alsecurityandinternationalpeaceindifferentconditionsarediscussed.

Thepurposeandtasksolthedissertationareformulatedcorrectlyas a
resultoftheconclusionsdrawnf{romtheliteraryreviewbythedoctoralstudentandfrom

hispersonalin-

[R%]




depthknowledgeoftheproblemsrelatedtotherepairandmaintenanceofthetechniquei
ncombatconditions.

4. Methodology of the study.

The methodology for conducting the research by the doctoral student
corresponds to the set goal and the formulated tasks for implementation.

Descriptiveresearch, alongwithsurvayresearch, is a
stageinthescientificprocessandisusedforinitialresearch,
togatherenoughinformationandtosuppo'rltheguidelinesforsubsequentresearch. On
this basis, the PhD student has analyzed the current state of the system of mobile
repair vehicles in the Bulgarian Army, the frequency of repairs carried out by
operations, separating disassembled, locksmlth welding, painting and fuel-
related lubricants.

5. Reliability of the results obtained.

Thesystemofmobiler epalrvehlclesforserv1cmgandrepalrmgthearmament
andteclmlquemtheBulgarlanArmywasanalyzed
Originalsurvayhavebeendrawnup, - enabling a
studyoftheeffectlvenessoftheuselofdifferenttypesbﬁhobi]ewbrkshops,
aswellasthefrequencyoftheiruse. Pearson's method was used to determine the
linear correlation coefficient. The survey was carried out in four different
military units and two different military units, It was found that the maximum
capacity of these mobile workshops is not used. ,' '

An experlmental study was carried out on a workplece (sprocket from
the rotation of the BMP-1 dome) made by an additive manufacturing system. A
study of the strength of specimens of different materials such as PET-G, ABS at
different printing densities has been made. A methodblogy’ was used to identify
the main dimensions of the gear and through the CAD product the gear was
designed. Through a suitable software product to the FDM prmtel is composed
the program code for the production of the workpiece.

There are opportunities for construction and modernization of part of
the mobile repair workshops such as MRM and MRS. General conclusions from
the dissertation work havebeendrawnup.

6. Publications on the dissertation,

The PhD student has submitted two publications in connection with his
dissertation. One independent report at a scientific conference of the MW "V.
Levski" in 2019 and one paper co-authored in 2021 with attached protocol for
contribution, again at the MW conference.



Minimum requirements for acquiring a PhD in theprofessionalfield
5.13 "General engineering" within the meaning of the Law on the Development
of Academic Staff in the Republic of Bulgaria and the Regulations for its
implementation are covered.

The author has not attached evidence of citation of publications by
other authors in the country and abroad. None were found.

7. Offerings.

[ accept the contributions presented in the dissertation. They represent
an original contribution of the author and the team with whom he has worked. |
define them as relevant and significant. They concern the enrichment of existing
ones and the practical applicability of the results obtained. In my opinion, they
can only be grouped as applied.

8. Ceritical remarks.

The dissertation paper is a development completed as a problem and
solution, which fully meets the requirements for the scientific degree "Doctor".

My personal opinion is that item 3.3 of the dissertation can be
expanded and separated as an independent chapter. However, this is also the
topic of the dissertation and this type of specialized workshops are a good
technological option to improve the durability of repaired machines in field
conditions. : '

I have the following questions for the author:

1.What type of extruder do you use on your FDM printer to make the
gear — "Directdrive" or "Bowden"?

2.Is additional machining necessary to achieve the accuracy of 0.1 mm
ofthehole®4 fromdrawing 2 or do you rely only on 3D printing?

3.In your opinion, are accuracies of 0.01 mm possible with this type of
printing as you have depicted in the drawings?

9. Conclusion.

Taking into account the value of the materials provided to me, which
arc the complex scientific research oriented towards the modern requirements
for the modernization of the Bulgarian Army and taking into account the
topicality, importance of the development and the presented contributions, I
believe that the dissertation presented to me meets the requirements of the Law
on the Award of the NSA "Doctor",

Based on the above, I give a positive assessment and propose to the
Venerable Scientific Jury to award the National Assembly "Doctor" to Nikolay
Tsankov Ivanov, in the field of higher education - 5. "Technical Sciences",




scientific specialty "Wheeled, Crawler Machines and Logistics" for professional

field 5.13 "General Engineering".

Date
April 27, 2024

Member of the scientific jury: ............. Kitivs
Ass. Dr. Ing. Georgi Komitov




