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1. AKTyaJIHOCT M 3HAYMMOCT HA Pa3padOTBaHUA HAy4eH NpoldJieM

B mucepraumonnus  Tpyn JM3cneaBaHe Ha  BB3MOXKHOCTHTE 32
YCBBBPILIECHCTBAHE HA MOABUKHUTE PEMOHTHHU CPEICTBA BbB BBOPBKEHUTE CUIIM HA
Peny6nuka bbarapus” e wu3cienBaH akTyalleH HAayYHONPWIOXKEH HpoOieM —
U3CJIEIBAHE Bb3MOKHOCTUTE Ha MOJEBUTE PEMOHTHH CPEACTBA HA BHOPBHKEHUE B BA.

3a pemaBaHe Ha MpoOieMa € mocraBeHa mHeJa. Ha 0a3a ananuza Ha
BB3MOKHOCTUTE Ha IOJBMKHUTE PEMOHTHHU CPEACTBA Ha BBOPBXKEHHE B BA n
TEXHUTE€ MUCHUHU U 33Ja4M, OTYUTANKH CHIIO Taka OpraHU3alusITa Ha MOJIEBUTE
peMoHTH B cTtpaHu wieHKH Ha HATO, nma ce um3cimenBar BB3MOXKHOCTHUTE 3a
YCBBBPIICHCTBAHE Ha CHUCTEMaTa OT NOABW)XHHTE PEMOHTHH CpEACTBa Ha
BBOpBXKEHHE B BA, Upe3 npuiiarane Ha MHOBaTUBHU TEXHOJIOTHM.

TemaTta Ha JAMCEPTAMOHHUSA TPYJ HANOBJIHO CBOTBETCTBA C OCHOBHOTO
ChIbpKaHue Ha pazpaboTkara. [IpencraBeHus 3a peLeH3us MaTepual, NpeAcTaBIIsiBa

Os1JI0CTHO, U3CJICABAHEC 110 TEMATA.

2. O0ma xapaKkTepucTHKA M CTPYKTYPa HA JUCEPTALUOHHUS TPYA

JucepraiiioHHUAT TpyJ € paspaboreH B 3 miaBu ¢ obm obem 130 crp.
ocHoBeH TekcT 110 crp., mpunoxkenus 20 ctp., cpabpxa 40 ¢urypu u 25 tabmuim.
JluteparypHata cupaBka oOxBaia oomo 69 nurepaTypHd 1 HOPMAaTUBHHU U3TOYHHUKA.
CrpaBkara BKJIFOYBA [IO3HATUTE MU OCHOBHHM U3TOYHUIIM 10 U3CJIEBAHUS TIPOOIIEM.

JlcepTallMOHHUAT TPy ChIbpKa clieqHuTe riaBu: CHCTeMHU 3a TEXHUYECKO
oOciyxBaHe u peMoHT, EdexkTuBHOCT Ha M3MOJ3BaHE HAa MOABMXHUTE PEMOHTHU
cpencTBa, BB3MOKHOCTH 3a MOJEpHU3HMpaAHE HA MOABM)KHUTE PEMOHTHH CPENICTBA;
3axmouenue; HayuHo-mpwinokHM U TpWIOKHUM mpuHocH; Jlutepatypa u
[Tpunioxenus.

AKIEHTBT B JAMCEPTALMOHHUS TPYA € IMOCTaBEH BBPXY BB3MOKHOCTUTE 32
MOJICpHU3UpPAHE Ha TIOJBMKHUTE PEMOHTHHU CpPEICTBAa Ha BBHOPBKEHHE B BA, upe3
MOBHINIABaHE Ha TSIXHATa €PEKTUBHOCT.

B rnasa 1 ,,Cucmemu 3a mexnuuecko obcuysceane u pemMoHm‘ € U3BbPIICH

aHaJIn3 Ha CUCTCMHUTC 3a TCXHHUYCCKO 06cny>1<BaHe H PCMOHT Ha 6pOHeTaHKOBaTa n
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aBTOMOOWITHATA TEXHHUKA, U3CIICJIBAHA Ca BUOBETE TOJBIKHH PEMOHTHU CPEJICTBA,
CHEIUAIM3UPAHOTO UM 000pylBaHe, BB3MOXKHOCTUTE KM 3a H3BBHPIIBAaHE Ha
TEXHUYECKU OOCITY)KBaHUSI M TEKYUId PEMOHTHU. AKIIEHTA B aHaliM3a € MOCTaBeH
BHPXY BB3MOXXHOCTUTE 3a PEMOHT Ha aBTOOPOHETAaHKOBA TEXHWKA W BEPYDKHU
MamuHu. Pasrnenanu ca MeTonuTe 3a BH3CTAHOBSBAHE HA BBH3HUKHAIH JE(EKTH.
Onucanu ca WHOBATUBHUTE TEXHOJIOTMH, KAaTO aJAUTUBHOTO MPOU3BOJCTBO, KOUTO
npeajiaraT peuieHus 3a Obp30 MPOM3BOJCTBO Ha JIETAWIM C OTHOCUTEIHO MAaJKu
KA TAJIOBIIOKCHUS

B rnaBa 2 ,E¢exmuenocm wna uznonzeame Ha NOOGUICHUME DEMOHMHU
cpedcmea® € W3BBPIIEHO EKCIEPTHO MNPOYyYBAHE OTHOCHO €(PEKTHUBHOCTTA H
yectoTata Ha u3noi3BaHe Ha [IPC B mosjeBu u craniMoHapHHU yCIIOBHS. 3a IIeNTa €
M3roTBEHA aHKeTHA KapTa. M3cnenBanu ca cielupuyHUTE IE€MHOCTH, KOUTO MOTaT Jia
ObaT M3BBHPIIBAHU C HaW-Pa3MPOCTPAHCHHUTE BHUIOBE IOJBMKHH PAOOTHITHUIIH,
KaKTO U CIEeHHAIM3UPAHOTO o0opyaBaHe B TAX. [Ipu oOpaboTBaHe HA AaHHUTE OT
aHKETHOTO TMPOYyYBaHE € H3MOJ3BaH MeETOAbT Ha I[lubpchbH 3a ompenesnsHe Ha
KopenanoHHusa kKoedunmeHt. OT MOJIydyeHUTE pe3yiaTaTH € BUIHO, Y€ HsMa
3aBUCUMOCT MEXKJy 4YEeCTOTaTa Ha W3BBPIIBAHUTE OIEpallid, M3M0JI3BAHUTE
WHCTPYMEHTH W MPUHAJISKHOCTH OT CTaXka M JIHKHOCTTA HAa aHKeTHUpaHuTe. Karo
MPUYMHA 32 HEIBIHOIICHHOTO W3IOJI3BaHE Ha TMOJBIKHUTE PEMOHTHU CPEICTBa CE
MOCOYBA CUJTHO OTpaHUYEHUsI OpOi Ha TOJIEBU 3aHATHUS U yueHus B BA.

B rnaBa 3 ,,Bv3mooicnocmu 3a ycv8bpuieHCmeane Ha NOOBUNCHUME PeMOHMHU
cpeocmea’ ca pasriielaHd pa3IMYHU TEXHOJIOTUHU 332 aJUTUBHO MPOU3BOACTBO KaTO:
creposiutorpadus (STL), cenexktuBHO JazepHOo cuHTepoBaHe (SLS) u moxaenupane
uype3 pasztorieHo otriarane (FDM/FFF). B tabnuden Bum ocBeH Ha H30pOCHUTE
TEXHOJIOTUH 32 OBP30 MPOTOTUIIMPAHE HA KOMIIOHEHTH Ca MPEACTABEHU CPABHUTEITHH
XapaKTEPUCTHKU M HA JPYTH TEXHU PA3HOBUIHOCTH. 3a IEJIUTE Ha JUCEpTaIUsiTa ca
W3MOJI3BaHU JTaHHM OT HAay4YHOW3CJIEIOBATEICKU MPOEKT Ha Tema: ,,M3cienBaHe Ha
BB3MOKHOCTUTE 3a TPWIOKCHUE HAa TEXHOJOTHUTE 3a OBP30 MPOTOTHIHMPAHE TPH
pPEMOHTA Ha KOJIECHA U BEPUKHA TEXHUKA . 32 00CKT Ha M3CeABaHE € N30paHo 3b0HO

KOJICJIIO OT CHCTCMATA 3a XOPHU3O0HTAJIHO HACOYBAHC HAa BBOPBKCHHCTO Ha OoiiHa
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mammHa Ha nexorata BMII-1. M3paborenu ca cboTBeTHHTE 3bOHM KOjena OT
pa3IMyHMu MaTepuany U Ha 06azara Ha U3BBPIICHU U3NUTBAHE HA OIIBH € MOJ0paH Hal
— MOAXOAIINS MaTepHall.

N30paHuaT oT AOKTOpaHTa MOJXOJ OCHTypsBa MOCTUTAHETO HA MOCTABEHUTE
npea HaydHHs TPY]I LEN U 3aJa4u.

[locturnature pe3yiTaTd B JOUCEPTAIMOHHHS TPYyA Ce€ SBSABAaT HOBOCT,
JOIBJIHEHA C EKCIIEPUMEHTaNeH W (DaKTOJNIOTMYECKH MaTepuai, OTBOpPEHa 3a
JOMBIHUTETHN W3CieaBaHus. HampaBeHuWTe 3aKiIOYeHUs MPABUIHO OOSICHSBAT
dusznyeckaTa KapTHMHA Ha W3CICABAHUTE SIBIICHUS W Ca JIOTUYECKH 3aBBPIICHHU,
MOpaJl KOETO MaTepHalbT € JOCTOBEPEH W MPETCHIMPAHUTE OT aBTOpa MPHUHOCH

cJIcaBa aa 6’b,Z[aT IMPU3HATH.

3. XapakTepHCTHKAa HA HAYYHUTE M HAYYHO-NPHJI0KHUTE NPHHOCH B
AUCEPTAIUOHHUS TPYA

[Tpuemam mnpuHOCHUTE B AUCEPTALMOHHUS TPYZ, KakTo ca (QOpMyJIUpaHU B
aBTopedepara. B duacTtHocT, 1o oOwiONpUeTara TEPMHUHOJOTHS U CBIJIACHO
JTUCepTAallMOHHUA TPy U aBTopedepara, KaTo HEroBa ChIIECTBEHA YacCT, MPUHOCHUTE
Ha aBTOpa MOraT J1a ce 000COO0AT MO CIASAHUS HAUUH: HOBU MemoOu HA U3CLe08aHe,
Ha  Bb3MOJICHOCIMUME HA NOOGUIICHUME PEMOHMHU CPeocmed, aHKemHo U
eKCNepuUMeHmaiiio npoyysane.

ABTOpPBT Ha JUCEPTALMOHHUS TPYJ NPETEHANPA 32 CICIHUTE IPUHOCH:

3.1. Hay4HO-nIpHJI0’KHH IPHUHOCH

3.1.1. U3BwppmieH € aHamM3 Ha TEKYIIOTO CBHCTOSHHE HAa CHCTEMaTa OT
MOJIBUYKHU PEMOHTHHU CPEJICTBA Ha BhOPBKEHUE B bbirapckaTta apmusi.

3.1.2. U/3BwbpmieH € aHaiM3 Ha BB3MOXKHOCTUTE 3a M3IOJI3BaHE Ha
TEXHOJOTHUTE 32 aJJUTUBHO MPOU3BOJACTBO B BA.

3.2. IIpnj105KkHU NPUHOCH

3.2.1. U3BBbpHIEHO € EeKCIEePTHO MpPOYyYBAHE OTHOCHO YCTAHOBSIBAHE

edekTUBHOCTTA Ha u3noj3Bane Ha [TPC,
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3.2.2. OnpeneneHu ca MEXaHUYHHU XapaKTEPUCTUKU HA Pa3IMyHU MaTepHalld
U3M0JI3BaHU 32 QJUTHUBHO MPOM3BOJCTBO, TMOCPEICTBOM EKCIEPUMEHTAIHO
U3CIIeIBaHE.

3.2.3. UscnenBana € BB3MOXKHOCTTa 3a MPOU3BOJCTBO Ha (DYHKIIMOHAIHO
CbBMECTHMH JIETaiIN, HEOOXOAMMH 32 Bb3CTAHOBSBAHE U PEMOHT Ha OOifHA TEXHUKA,
HOCPEICTBOM aIUTUBHH TEXHOJIOTUH, YPE3 EKCIIEPUMEHTAITHO U3CIIEBAHE.

3.2.4. WNzpaboreno e u otmeyaraHo Ha 3D mnpuHTep, 3BOHO KOJIEIO OT
IIPUBO/IA 32 HACOYBAHE HA BhOPBHKEHUETO HAa O0liHA MamrHa Ha nexotata BMII-1.

4. OueHKa HA HAYYHHUTE Pe3yJITATH B U3CJed0BaTeIcKaTa padora

B pesynrar oT pelnieH3upaHETO Ha JUCEPTAIMOHHUSA TPYJ MOTa J1a MOTBBPIS,
4ye aBTOPHT IMO3HABA CHCTOSHUETO Ha MpoOJieMa M TBOPYECKH € MOAXOAWI MpU
pa3zpaboTBaHETO U pemaBaHeTo My. [lo CbIIECTBO aBTOPBT CTPUKTHO C€ €
OpuIbpKal KbM OCHOBHATa CXeMa Ha HAyYHOTO H3CIIEABAaHE — II€J, XHUIIOTE3a,
dbopMynupane Ha 3a7aunTe, IPEIIOKEHHIE 32 YCHBBPIICHCTBAHE Ha TEXHOJIOTHSATA 32
PEMOHT.

OOexkThT Ha WU3CIENBAHETO Ca BB3MOKHOCTUTE 3a MOJAECPHU3UpaAHE Ha
NOJIBJKHUTE PEMOHTHHU CpEACTBa Ha BbOpBXKEHHME B DA, upe3 moBuiaBaHe Ha
TsAxHaTa e(eKTUBHOCT. B mpencraBeHara pa3paboTka ce u3cieqBa Bh3MOXKHOCTTA 32
IPOM3BOJACTBO HAa (PYHKIMOHATHO CBHBMECTUMH JACTAalIM, HEOOXOANMH 3a
BBH3CTAHOBSIBAHE M PEMOHT Ha OOMHA TEXHUKA, IOCPEICTBOM aJUTHUBHU TEXHOJIOTHH,
CTpHUKTHO OCBIIECTBEHUTE MOAXO/U 32 pellaBaHe Ha HAyYHONPUIIOKHUS MPOOIeM U
BB3MOKHOCTTa 3a MPAKTHYECKOTO MYy MPHIOKEHHE XapaKTepU3UpaT JAOKTOPAaHTa
KaTo J00pe OCBEIOMEH CIEIMANNCT, TBOPUECKH OILICHSBAI TTOCTHKEHHUITA U HUBOTO
Ha pa3BUTHE B 00JacTTa Ha CHhbBPEMEHHUTE AJAUTUBHHM TEXHOJIOTHMHU, CBIIO U KaTO
Hay4eH paObOTHUK, cTIOCOOCH /1a hopMyupa v periaBa HaydHOIPUIIOKHH 3aJa4H.

[Tpu pa3zpaboTBaHETO HA AUCEPTALIMOHHUAT TPYA aBTOPHT € U3IOJI3BAJI: aHATIU3
Ha CBHINECTBYBAIINTE CPEACTBA 3a PEMOHT, M3BBPIICHO € aHKETHO NpPOydYBaHE WU
EKCIIEPUMEHT C KOHKPETEH JCTal OT BhOPHKEHUETO.

W3non3BaHusAT €3UK B AMCEPTALMOHHUS TPYJ € TOYEH, SICeH, MAaTepUAIBT €

JICCCH 3a OCMHCJIIHC 1 Bb3IIPHUCMAHC.
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5. Ouenka Ha NYOJIUKAIMUTE MO JUCEPTANUITA U ABTOPCTBOTO

[lo TemaTukata Ha JUCEPTALMOHHUA TPYI JOKTOPAHTHT € Mpe/ICTaBuiia 0010
JIBE MyOJIMKAIMK, €Ha CaMOCTOATENHA, €JHa B ChaBTOPCTBO. M aBeTe myOnukammu
ca Ha koHepenius Ha HBY | B JleBcku*

6. JIuteparypHa ocBeIOMEHOCT M KOMIIETEHTHOCT HA JIOKTOPAHTA

[Ipu pazpaboTkaTa Ha JUCEPTALMOHHMS TPy JOKTOPAHTHT € M3MOoJ3Ban 69
auTeparypHu u3rounuka. OT Tsax 55 ca Ha kupuiuna, 14 ca Ha aHIMIMIICKU €3HK.
[IpenpatkuTe KbM JUTEPATYPHUTE U3TOYHHUIIM B OCHOBHHS TEKCT Ha JUCEPTAIUATA
ca KOPEKTHH.

7. Ouenka Ha aBTopedepara

ABtopedeparsT € ¢ 00em oT 28 cTpaHuUId U € pa3paboTeH CBITIACHO
u3nckBaHusITa. ChIIUAT OTpa3siBa OCHOBHHUTE MPOOJIEMHU M IIBTUIIATA 32 TSIXHOTO
peraBaHe, HaOeIsA3aHW B HAYAJIOTO Ha JUCEPTAIMOHHUS TPya. ABTOopedeparsT 1aBa
HeoOXoaMMaTa TpeACcTaBa 3a HAYYHHTC H HAYYHO-TIPWIOKHHUTE TIPUHOCH B
JUCEpTaIMSITA.

8. Kputnunu Oesie:xxku

Hanure ca Hsikou ci1ab0CTH U POMTYCKHU:

8.1. 3armaBusATa Ha OTACTHUTE TJAaBH W TIOATOYKH ca (HopMyTupaHU
JEKJIapaTUBHO KaTO 3a YUYCOHHK, a HE KaTO 3a AUCEPTAIMOHEH TPY/I.

8.2. Hsixou BakHU WM3BOJM, UMAT BUJl Ha KOHCTATaIlMM 0€3 KOMEHTap /0 KaKBO
JIOBEXKIAT TE€3U PE3yITaTH.

8.3. B nmmcepranmuara € OTOEICHO TONIMO BHHMAaHHE Ha MOAPOOHOTO
o0sicHsIBaHE Ha OO0HIOM3BECTHM (PAaKTH, KOETO HaMalliBa HayyHaTa IUIBTHOCT Ha
pa3paboTkara.

8.4. He e KOpPEKTHO MOCTABEHOTO OTPAaHUYCHHUE HA M3CJIEIBAHETO, Thil KaTO B
cuctemMara Ha CyXOMbTHM BOWCKHM MIMa W JAPYTH TOJBIKHM PEMOHTHHU CPEACTBA, 3a
PEMOHT Ha apTUIICPUICKO BHOPHKECHHE, CTPEIKOBO OPBHKHE U ONTHYHH IMPHUOOPH.

8.5. He e wuscnenBana Bpb3KaTa MEXKIY YCTAaHOBEHATa MOIIHOCT Ha
MOJBW)KHUTE PEMOHTHU CPEJCTBA M TOTpPEOsSBaHATa MOIIHOCT TPH PA3TUIHUTE

MCTOAHU HA aAUTHUBHO IIPONU3BOACTBO.

6/7



[locoueHnTe MpOMYCKH HE MOHMXKABAT JAOCTOMHCTBAaTa Ha IUCEPTALUOHHHST
TPYA W pE3yJTaTUTE, MOJYyYEHU B HETO OTHOCHO IOBHILIABAHE €(PEKTUBHOCTTA HA
IIOJIBMOKHUTE PEMOHTHH CPEJICTBA.

9. JInyHu BHeYATIEHHSA 32 JOKTOPAHTA

He mnosnaBam immuHo wmanop wuHxk. Hwukxomain BaHOB WM HiAMaM JIUYHU
BIICUATJICHUA 3a JEHHOCTTA MY.

10. 3aknr0o4yenune

[IpencraBeHusAT 3a peUEH3UMpPAHE [HUCEPTALMOHEH TPYyHA IMPEACTABIABA
3aBbPIIEH TPYJ BbPXY aKTyalHa 3a Pa3BUTHETO MOJIEBUS PEMOHT T€Ma, C IIOCTUTHATH
WHTEPECHU HAYYHU W MPWIOKHU MPUHOCU U JOKa3Ba, Y€ JOKTOPAHTHT MMa 3HAHMS,
YMEHHMSI U Bb3MOXKHOCTH J1a pa3paboTBa BaKHU BBIPOCH OT TEOPUATA U MPAKTHUKATA
Ha BbOPBKEHUETO.

11. Onenka Ha IUCEPTALMOHHMS TPY/

[lonoxuTenHara oleHKAa NpPHU aHAIM3a HA JUCEPTALMOHHUS TPYHd W JIUYHHS
IIPUHOC HA aBTOpPA 3a IOCTUIHATUTE pE3yJlTaTH MM JlaBa OCHOBAHUE J1a HaIlpaBs
3aKJIIOYEHUETO, Y€ NPEACTaBEHMAT JAMCEpTalMOHEH Tpyd ,M3cienBane Ha
BB3MOKHOCTUTE 32 YCBHBBPIICHCTBAHE HA IOJABUKHUTE PEMOHTHU CpPEICTBA BBHB
Bropbkenure cunum Ha PenyOnuka bbirapus” chOTBETCTBA Ha HM3UCKBAaHUATA 32
HAayYHOIIPWIIOKHO M3CIIEJIBAHE 3a JMCEpTalluu 3a oOpa3oBaTelHa U Hay4yHa CTENEH
“JlokTop”.

BBB BpBb3Ka ¢ TOBa IIPENOpbhYBAM Ha YIEHOBETE Ha yBaxxaeMoTo HayuHo xypu
na rinacyBat ¢ “JIA” 3a mnpucexmane Ha Maop uHX. Hukxonaih HBaHOB
oOpa3oBarenHaTa U HayyHa cteneH “J[okTop” mo JOoKTOpcka mporpama ,.KonecHw,
BEpMKHU MamHu M Joructuka”, B IIpodecwonanno wnampamienue 5.13. OOmio0

uHx)eHepcTBo, O0acT Ha BucIIe 0Opa3oBaHue S ,,TeXHUYECKH HAYKU

rp. llymeHn, Penensenr:

JIOLL. 1-p UHX. Anapeint bornmanos
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1. Relevance and significance of the developed scientific problem

In the dissertation work " Study of the Possibilities for Improvement of Mobile
Repair Vehicles in the Armed Forces of the Republic of Bulgaria™ a current scientific
and applied problem has been investigated - the study of the capabilities of the field
repair equipment in the Bulgarian Army.

A goal has been set: on the basis of the analysis of the capabilities of the
mobile repair vehicles in the AF and their missions and tasks, also taking into
account the organization of field repairs in NATO member countries, to study the
possibilities for improving the system of mobile repair vehicles in the AF through
the application of innovative technologies.

The topic of the dissertation fully corresponds to the main content of the paper.

The material presented for review is a comprehensive study of the topic.

2. General characteristics and structure of the dissertation

The dissertation is developed in 3 chapters with a total volume of 130 pages:
main text 110 pages, appendices 20 pages, 40 figures and 25 tables. The literature
reference covers a total of 69 literary sources,. The report includes the main sources
dealing with the researched problem which | am familiar with.

The dissertation contains the following chapters: Maintenance and Repair
Systems; Efficiency of the Use of Mobile Repair Vehicles; Opportunities for
Modernization of Mobile Repair Vehicles; Conclusion; Scientific and Applied
Contributions; References and Appendices..

Emphasis in the dissertation is placed on the opportunities for modernization of
mobile repair vehicles in the Bulgarian Army, by increasing their efficiency..

In Chapter 1 ,,Maintenance and repair systems an analysis of the systems for

maintenance and repair of armoured and automotive equipment has been carried out.
The types of mobile repair vehicles, their specialized equipment, their capabilities for
technical servicing and current repairs have been studied. The focus of the analysis is
on the repair capabilities of armoured vehicles and tracked machines. Methods of
repairing defects are discussed. Innovative technologies, such as additive
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manufacturing, which offer solutions for rapid production of parts with relatively low
capital investment are described.

In Chapter 2 “Efficiency of use of mobile repair assets* an expert study on the
effectiveness and frequency of the use of mobile repair vehicles in field and
stationary conditions is done. A questionnaire was prepared for this purpose. The
specific activities that can be carried out with the most common types of mobile
workshops, as well as the specialized equipment in them, were investigated. In
processing the survey data, Pearson's method was used to determine the correlation
coefficient. From the results obtained, it is evident that there is no correlation
between the frequency of operations performed, the tools and accessories used and
the experience and position of the participants. The severely limited number of field
exercises and drills in the BA is cited as a reason for the underutilization of mobile
repair assets.

In Chapter 3 “Opportunities for improvement of mobile repair tools” various

additive manufacturing technologies such as: sterolithography (STL), selective laser
sintering (SLS) and fused deposition modelling (FDM/FFF) are discussed. In addition
to the listed rapid component prototyping technologies, comparative characteristics of
their other varieties are presented in tabular form. For the purpose of the dissertation,
data from a research project entitled: "Investigation of the application of rapid
prototyping technologies in the repair of wheeled and tracked machinery" were used.
A gear wheel from the horizontal guidance system of an infantry fighting vehicle
BMP-1 was chosen as the object of study. The corresponding gears were made of
different materials and the most suitable material was selected on the basis of tensile
testing.

The approach chosen by the postgraduate student ensures the achievement of
the goals and tasks of the scientific work.

The results achieved in this dissertation are novel, complemented with
experimental and factual material, and open to further research. The conclusions

drawn correctly explain the physical picture of the phenomena investigated and are
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logically complete, therefore the material is credible and the contributions claimed by

the author should be acknowledged.

3. Characteristics of the scientific and scientifically-applied contributions
in the dissertation

| accept the contributions in the thesis as formulated in the abstract. In
particular, according to the generally accepted terminology and according to the
dissertation and the abstract as its essential part, the author's contributions can be
distinguished as follows: new methods of research, the possibilities of mobile repair
means, survey and experimental study..

The author of the dissertation claims the following contributions:

3.1. Scientific and applied contributions

3.1.1. An analysis of the current state of the system of mobile repair vehicles in
the Bulgarian Army was carried out.

3.1.2. An analysis of the opportunities for the use of additive manufacturing
technologies in BA has been carried out.

3.2. Applied contributions

3.2.1 An expert study has been carried out to establish the effectiveness of the
use of the mobile repair facilities.

3.2.2. Mechanical characteristics of different materials used for additive
manufacturing have been determined by experimental investigation.

3.2.3. The possibility of producing functionally compatible parts required for
the restoration and repair of combat equipment by means of additive technologies is
investigated through an experimental study.

3.2.4. A gear from the armament guidance drive of an infantry fighting
vehicle BMP-1 is made and printed on a 3D printer.

4. Evaluation of scientific results in the research work
As a result of the review of the dissertation | can confirm that the author has a
deep knowledge of the problem and has developed and solved it in his own way. In
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essence, the author has strictly adhered to the basic scheme of scientific research -
purpose, hypothesis, formulation of tasks, proposal for improvement of repair
technology.

The object of the study is the possibility of modernization of mobile repair
vehicles in the AF, by increasing their efficiency. The presented work investigates the
possibility of producing functionally compatible parts required for the restoration and
repair of combat equipment using additive technologies. The rigorously implemented
approaches to solving the applied scientific problem and the possibility of its
practical application characterize the PhD student as a well-informed specialist,
creatively evaluating the achievements and the level of development in the field of
modern additive technologies. The postgraduate student is also a researcher capable
of formulating and solving scientifically applied problems.

In the development of the dissertation the author has used: analysis of existing
means of repair. He has carried out a survey and experiment with a specific detail of
armament.

The language used in the dissertation is accurate, clear and without
unnecessary circumstantial explanations, the material is easy to understand and
comprehend.

5. Evaluation of dissertation and authorship publications

On the subject of the dissertation the PhD student has submitted a total of two
publications, one independent, one co-authored. Both publications were presented at
the conference of the National Military University "V Levski".

6. Literary awareness and competence of the postgraduate student

In the development of the dissertation the PhD student has used 69 literature
sources. 55 of them are in Cyrillic, 14 are in English. The references to the literary

sources in the main text of the dissertation are correct.

7. Evaluation of the abstract
The abstract has a volume of 28 pages and was developed in accordance with
the requirements. It reflects the main problems, identified at the beginning of the
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dissertation and the ways to solve them. The abstract gives the necessary idea of the
dissertation scientific and scientific-applied contributions.

8. Critical remarks

There are some weaknesses and gaps:

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

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

8.3. The dissertation pays much attention to the detailed explanation of
commonly known facts, which reduces the scientific density of the development.

8.4. The limitation of the study is not correct since there are other mobile repair
facilities in the Army system for repair of artillery armament, small arms and optical
instruments.

8.5. The relationship between the established power of mobile repair vehicles
and the power consumed under different additive manufacturing methods has not
been investigated.

The aforementioned shortcomings do not diminish the merits of the dissertation
and the obtained results, concerning the improvement of the efficiency of mobile

repair facilities.

9. Personal impressions of the postgraduate student
| do not know personally Maj. Eng. Nikolay Ivanov and have no personal

impressions of his activities.

10. Conclusion

The dissertation submitted for review represents a complete work on a topical
topic for the development of field repair, with interesting scientific and applied
contributions and proves that the PhD student has the knowledge, skills and

capabilities to develop important issues in the theory and practice of weaponry.
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11. Evaluation of the dissertation

The positive assessment in the analysis of the dissertation and the personal
contributions of the author to the achieved results gives me reason to conclude that
the presented dissertation "Study of the Possibilities for Improvement of Mobile
Repair Vehicles in the Armed Forces of the Republic of Bulgaria™ fully meets the
requirements for scientifically applied research of dissertations for acquiring
educational and scientific degree "Doctor".

In this regard, | recommend that the members of the respected Scientific Jury
vote "YES" for the award of Major Eng. Nikolai Ivanov educational and scientific
degree "Doctor" in the doctoral program " Wheeled, Tracked Machinery and

Logistics ", in Professional direction 5.13. General Engineering, Field of Higher

Education 5 "Technical Sciences"

Shumen, Reviewer:

Assoc. Prof. PhD. ........................ Andrey Bogdanov
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