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1. Kparku Oumorpadpuunu 1anuu

Maiiop unxenep Becemun I'eoprueB YwiukoB e pomen Ha 10.03.1991
r. B rp. SIMO0:. 3aBbpiBa cpeaHo odpaszoBanue ot 2006 r. 1o 2010 r. B rTUMHA3UA
»Bacui JleBcku — rp. SAm601. Ot 2010 r. o 2015r. 3aBbpIiiBa mbjieH Kypc Ha
obyuyenne BpB HBY ,B. JleBcku™“ , ¢ BOGHHa CHEIUATHOCT ,,APTHICPUICKO,
36HUTHO-PAKETHO BBOPHKEHHE, ONTUKA W OOWHM mpuUmacu™ M TpakIaHCKa
CIIELIMAIHOCT ,, IHAyCTpraneH MEHUKMBHT .

Maitop UYUuinukoB € MNpEMUHAT TMpPe3  HAKOIKO  JJIBXKHOCTH  BbBB
dopmupoBanusita Ha bearapckara apmus. Ot 2020 r. € acUCTEHT B Kareapa
,, Y TIpaBJeHue Ha pecypcu U texHosiorun’ Ha HBY | .B. JleBcku* — Benuko TwpHOBO.
Karo acucreHT B Karenpata mnpenojaBa IO JUCHUILIMHUTE, ,,MeTponorus,
CTaHJAPTU3ALMS U TEXHUYECKU u3MmepBaHus™, ,lloABM>KHM pEMOHTHHU cpeacTBa’
»»] [POU3BOICTBEHN TEXHOJOTHU® ,,TEXHMUECKO 00CIIy’)KBaHE, PEMOHT U €BaKyallus
Ha TEXHUKa" u JIpyTIU.

[Ipe3 2022 r. e 3audcieH B JOKTOPAHTypa Ha CaMOCTOSITENIHA

MOATOTOBKA, B HampasieHue 5.13. ,,00110 HHXEHEPCTBO .

2. AKTyaJlHOCT Ha pa3pa0doTBaHHMs [JAWCEPTALMOHEH TPyA M Ha

H3CJIeABaHusA l'lpOﬁJ'leM

PaszButrieTo Ha KamanmuTeTa 3a M3BBPIIBAHE HA W3BBHILIAHOBU PEMOHTH
IpeJICTaBIsIBa KJIFOYOB (DAaKTOP 32 U3II'BJIIHEHUE HAa ChIO3HUYECKUTE aHTAKUMEHTH Ha
Peny6nuka boarapus B pamkute Ha HATO u 3a u3rpaxmaaHeTo Ha MHTETpUpaHa
JOTUCTUYHA CHUCTEMA. YCBBBPILICHCTBAHETO HAa JCMCTBAIlaTa PEMOHTHA
UHQPACTPYKTypa cjelBa Ja OCUTYpU IO-BHCOKO HMBO Ha B3aUMOJICHCTBHUE B
cepata Ha CHTypHOCTTa M Ja TOANOMOTHE YKpPENBaHETO Ha OIEepaTHUBHUTE
CHOCOOHOCTH Ha BHOPBIKEHUTE CUJIH.

Hapex ¢ ToBa, orpaHmyeHara onepaTMuBHa  CBbBMECTHMOCT  Ha
ChIIECTBYBAIllaTa CHUCTEMa 3a TEXHHUYECKO oOciyXBaHe B bbiarapckara apmus
U3MCKBa HEMHOTO ajanTHpaHe KbM ChbBPEMEHHUTE CTAaHAAPTH U YCIOBHS Ha paboTa.

Crnenudukara 1 epeKTUBHOCTTa HA PEMOHTHUTE JIEHHOCTU Ca TSCHO CBBP3AHU C



HAYYHO-TEXHUYECKHUSl TIPOTPEC, BHEAPSBAHETO HAa WHOBATUBHU TEXHOJOTUU H
HAIMYMETO Ha KBanmudummpaH mepcoHan. Jlumcara Ha IOCTaThYHO MOATOTBEHH
CTICIMATUCTH B 00JIaCTTa Ha MOJJPHKKATa HA BHOPHKECHHUE M TEXHUKA OTCIabBa
CIIOCOOHOCTUTE 3a CBOEBPEMEHHO pearupaHe M BB3NPEMSITCTBA PEIIABAHETO Ha
TEXHUYECKUTE TIpobsiemu. [IpuumHUTE 32 TOBAa CE KOPEHST B HAMAJICHOTO KA4€CTBO
Ha TPOQECHOHATHOTO O00pa3oBaHWE M HEIOCTATHYHOTO B3aUMOICHCTBHE MEXKIY
0o0pa30BaTeTHUTE CTPYKTYPHU U PEMOHTHHUTE 3BCHA.

TemaTa € 0c0O€HO akTyanHa MpPEABU] HEOOXOIUMOCTTA OT MOJIbpKaHE Ha
BHCOKa OOCTOTOBHOCT W OIEpaTHBHA HANSKIHOCT HA BOCHHATA TEXHHKA.
BHenpsiBaHeTO Ha CHBpEMEHHH TPOU3BOACTBEHH TEXHOJIOTHH, Kato 3D npuHTHpaHe
U KOMITIOTBpHO mporpamuo ympasnenue (L{ITY), oTkpuBa Bb3MOXHOCTH 32 OBP30
BBH3CTAHOBSIBAHE HA KPUTUYHU KOMIIOHEHTH, ChKpalllaBaHe Ha BPEMETO 32 PEMOHT U
HaMaJIsIBaHe Ha (puHAHCOBUTE paszxou. [IpunoxkeHneTo Ha OJ00HN TEXHOJIOTHU B
pemoHTHHTE 0a3um Ha bbiarapckata apmusi OM JONPHUHECIO 3a TMOBUIIABAaHE Ha
HQIOKIHOCTTA M JBJITOTPAHOCTTA HA TEXHHWKATa, KAKTO M 32 HAMaJsBaHE Ha
3aBHCHMOCTTA OT BBHHILIHU JIOCTABUMIU U TMPOABDKUTEITHUTE CPOKOBE 3a JOCTaBKa

Ha pC3CpBHU YaCTH.

3. ChcTosiHHEe HA Mpo0JeMa M OlleHKA HA M3BLPIIEHHS JINTepaTypeH

0030p.

JlucepTalluOHHUST TPYJ € CTPYKTypHpaH B 0011 o0eM oT 156 crpanuiy,
BrouBam 140 cTpaHWUIIM OCHOBHO CBHABpP)KAHWE, 5 CTpaHWIM OuOmmorpadcku
M3TOYHULIM U 11 cTpanuum npuioxkeHus. B H310KeHHETO ca TpeAcTaBeHH 6
tabmuim u 30 GpUrypu, KOUTO MOAIOMAraT BU3yaJIM3UPaHETO HA U3CIICT0BATEIICKUTE
pesynraru. bubnuorpadusta ooxsarra 00110 86 HayYHH 1 HOPMATUBHUA U3TOYHHKA.

[o pasraexnanara mpoGiemMaTiKa aBTOPbT € MyOIMKyBal JIB€ HAyYHHU CTATUU.

Jluteparypara e moadpaHa MOAXOAIIO 3a HYyXAUTE Ha pa3paboTkara. B
'bpBa IJ1aBa ,,AHAJIU3 Ha ChILIECTBYBAIIMTE CUCTEMH 32 PEMOHT Ha BbOPBHKEHHUETO B

BA u HATO “e pasrinenano cbhctosHuero Ha mnpoosema. I[logpobHO ca onucanu



METOJUTEC W OpraHu3aluiATa Ha NOJJIPHKKaTa W PEMOHTAa Ha TEXHHKATa B
bearapckara apmus. AHaAIM3UPAHO € CHhCTOSHUETO HAa CHUCTEMaTa 3a TEXHHYECKO
obciryxBaHe 1 peMOHT. HampaBeHn € 00CToeH mperiiex Ha TEXHOJIOTHUTE U METOIUTE
3a U3pabOoTKa M Bb3CTAHOBSIBAHE HAa MAIIMHHU CJICMEHTH, KaKTO KIIACHYSCKUTE, TaKa
U ChBpEMEHHHM TakuBa. Ha Tasm 0a3a ca QopMmynupaHu OCHOBHaATa Ied Ha

JMCepTAllMOHHUS TPY/ U 337]aunTe, KOUTO Cca PELICHH B CIEABAIIUTE IJ1aBH.
4. Metoamn Ha U3cjieABaHe
B nucepranmonnus Tpya ca U3MOJI3BaHU CICAHUTE METOAM HA U3CIIEC/IBAHE:
1. JleckpunTHBEH aHAIN3 HA PEMOHTHUTE (POPMHUPOBAHHSL.
2. EkciepuMeHTaIHU U3CIIeABaAHUS.
3. Cw3naBane u Banuaupane Ha CAD/CAM u pusznuecku Moaemu.

C‘-II/ITaM, e H36paHaTa METOAHKA Ha U3CJICABAHC € IIOAXO0A41a 3a IOCTUI'aHC

Ha MMOCTaBCHATa LCJI U 3a pCIIaBAHC Ha (bOpMYJII/IpaHI/ITC OT IUCCPTAHTA 3aJa4H.

5. Kparka aHaJquMTHYHA XapaKTePUCTHKAa HA eCTeCTBOTO HAa
AUCEPTANMATA U OLIEHKA HA JOCTOBEPHOCTTA
Hucepranusita e pa3paboTeHa B 4eTHpHW ThaBu. Bropa riaBa anamusupa
CBhCTOSTHUETO M KamnamuTrera Ha peMOHTHUTE QopmupoBaHus OT CyXOMbTHUTE
BOMCKM Ha bbarapckara apmusi, KaTo akleHTHT € NMOCTABEH BbPXY JIOTUCTUYHATA
CUCTEMA, PEMOHTHO-Bb3CTAHOBUTEIHATA IEHHOCT, TEXHOJIOTUYHUTE Bb3MOKHOCTH
U 4oBelIkusa pecypc. Pasrienana e cucremara 3a cHaOAsiBaHE C PE3EPBHU YaCTH,
Karo ca WISHTU(UIMPAHU OCHOBHU TpOOJIEeMH, CBBpP3aHH C OCTapsia
UH(QpaACTPyKTypa, HEIOCTUI Ha KOMIIOHEHTH, HEE(PEKTUBHO yIpaBJICHHE Ha
3aMacuTe W 3aBUCHMOCT OT BBHIIHU JOCTABYMIIM, KOUTO TPSIKO BIHUSAT BBPXY
OoliHaTa TOTOBHOCT Ha TEXHUKATA.
PeMOHTHO-BB3CTaHOBUTEIHATA IEWHOCT € OI[EHEHa KAaTo KIII0UOB (PakTop 3a
MOJIbP’KaHe Ha ONepaTUBHATAa HAJACKIHOCT Ha BHOPHKEHHUETO U TeXHHKaTa. Ha

0a3a Ha aHaJIM3 Ha pEMOHTHATA MpakTuKa 3a nepuoja 2013-2023 r. ca onpeaeneHu



KPUTUYHU KOMIIOHEHTH C BHCOKAa YECTOTa Ha MOBpPEIUW U Ca CUCTEeMaTHU3UpaHU
OCHOBHHTE BHJOBE PEMOHTHH JEWHOCTH, KaTO CE€ OTKPOSBA HEOOXOAMMOCTTA OT
ONTUMH3ALIMS HA BPEMETO U PECYPCUTE 33 U3BBPILIBAHE HA NU3BBHIJIAHOBU PEMOHTH.

OuneHeH € KamauuTeThbT Ha PEMOHTHUTE (GOPMHUPOBAHUS W HaJIMYHATA
uH()PaACTPYyKTypa, KaTo € MoJ4epTaH MOTEHUUATHT 3a BHEAPSBAHE HA ChbBPEMEHHU
CAD/CAM pemenusi, obpatHo wuHxkeHepcTBO, LIIIY o00paGoTka u amuTUBHU
TEXHOJIOTUU. AHANIU3BT HA YOBEIIKHUS PECypC U UACHTUPUIIMPAHUTE OTPAaHUYCHUS
MOKa3BaT, Y€ MOeTalHaTa MOJACPHU3AIMS HAa PEMOHTHATa JEMHOCT, ChuUeTaHa C
1ejgeHacouyeHo OOy4YeHHe Ha CIEHHATUCTUTE, € HEOOXOAMMO YCIOBHE 3a
MOBHUIIIaBaHE Ha €QEKTUBHOCTTA, ABTOHOMHOCTTAa M OoifHaTa TOTOBHOCT Ha
CyXOIbTHUTE BOMCKH.

Tpera riaBa e nocBeTeHa Ha €KCIIEPUMEHTAIIHA U3CJICIBAHMS U aHAIM3U Ha
€JIEMEHT OT BBOPHKEHHETO M TEXHHKaTa Ype3 IMpHiaraHeé Ha WHOBATUBHU
MIPOM3BOJICTBEHN TexHOJOoruu. Karo o0ekT Ha wm3cieaBaHe € HM30paHa TOPHBO-
noakauBaiiara nomna PHM-1xk, unentudunrpana kato KpUTUYECH arperar ¢ 4ecTu
NOBpE M OrPaHMYEHU BB3MOXKHOCTH 3a CHa0AsBaHE C PE3EPBHH YACTH.
AHanu3upaHu ca KOHCTPYKTHMBHUTE OCOOEHOCTH, MAaTEpUATHUTE W3UCKBAHUS U
OCHOBHUTE TPUYMHHM 32 BBH3HUKBAHE Ha HEU3IPABHOCTH, KOETO 0OOCHOBaBa
HEOOXOAMMOCTTa OT MpUJIaraHe Ha CHBPEMEHHHU IOJXOJU 32 BBH3CTAHOBSIBAHE M
MIPOU3BOJICTBO.

B pamkute Ha u3cnenBaHeTo € paspaboreH mudpos 3D Moxen Ha arperaTta
4ype3 METoauTe Ha o0paTHOTO MHXkeHepcTBO U CAD monenupane, nocieiBaHo OT
acemOnupane u cumynupane B cpena SolidWorks. M3BbpinieHo e ekcriepuMeHTanHo
nu3paboTBaHE Ha KOMITOHEHTHTE 4Ype3 aauTuBHU TexHosoruu (FDM) m LIITY
o0paboTka, Karo ca w3mnom3BaHu pasnuunu marepuanmu — PETG, Alloy 4010
(AlS17Mg) u TPU 70. IIpoBeaeHUTE CTAaTUYHU aHAJIU3U YpEe3 METOAa Ha KpaHUTE
€JIEMEHTH T[OKa3BaT, 4Ye U3padOTEHUTE JeTailin U3AbpPKAT MNPHUIOKEHUTE
HaTOBApBaHMS U OCTaBaT B PAMKHUTE Ha JOMYCTUMUTE JAeOopMallii U HAPEKCHHUS.

CpaBHUTETHUAT aHAIW3 Ha HW3MOJI3BAHUTE MaTepUaId TOTBBPXKAaBa, dYe

M300pBT HA NMPOU3BOJICTBEHA TEXHOJIOTHS U MaTepHai ciie/iBa a 0bjae ChoOpa3eH ¢



€KCIUIOATAlMOHHUTE W3UCKBAHUS KbM KOHKPETHHS KOMIIOHEHT. [lomydyeHute
pe3yJiTaTh JI0Ka3BaT MPUJIOKHUMOCTTA HA WHOBATUBHUTE TEXHOJOTHMH KaTo
e(eKTUBHO CPEICTBO 32 Bb3CTAHOBSIBAHE HA KPUTUYHU €JIEMEHTH OT BhOPBHKEHUETO
UM TEXHUKAaTa M OYEepTaBaT BH3MOXKHOCTH 32 IOBHILIABAHE HAa ABTOHOMHOCTTA W
HAJIC)KTHOCTTA HA PEMOHTHATAa JEUHOCT B bbirapckara apmus.

YeTBBpTAa IJ1aBa PA3IICK/IA BB3MOKHOCTHUTE 3a ITIOBUILIABAHE HA KANlal[UTETa
3a M3BBPIIBAHEC HA W3BBHIUIAHOBH PEMOHTH YpE€3 BHEIPSBAHE HA WHOBATHBHU
MIPOU3BOJICTBEHN TEXHOJOTUH. AKIEHTHT € MOCTaBEH BBPXY EKCIEPUMEHTAIHOTO
BamuANpaHe Ha (PyHKIHMOHATHATA ChbBMECTHMMOCT Ha BBH3CTAHOBEHU KOMITOHEHTH,
n3padorenu upe3 3D npunatupane u LIITY o6paboTka, KaTo TECTBAHETO € MPOBEICHO
KaKTO B KOHTPOJIMPAHA CTEHJOBA Cpela, Taka W MPHU pealHa E€KCIUIoaTaluus B
rOpUBHATA CUCTEMA HA BOEHHA TEXHUKA.

PesyntaTtute OT M3NMUTaHUATA MOKA3BaT, Y€ M3paOOTEHUTE MO WHOBATUBHU
METOU JIETAMIM JEMOHCTpUPAT T€OMETPUYHA TOYHOCT, CTPYKTYpHA ISJIOCT U
(GyHKIIMOHATHO TIOBEICHHUE, CHIIOCTABUMHU C OpUTHHAIHUS arperaT. CpaBHUTEITHUST
aHallM3 MEXAY aAUTUBHUTE U CyOTpPaKTUBHUTE TEXHOJOTHUU DPAa3KpPHBA TEXHUTE
NpEeAUMCTBA U OTPAHUYEHUS [0 OTHOIIEHHE HAa BpEeME 3a M3paboTKa, MaTepUaIHU
pa3xoaM, €HepruiiHa €(QEeKTUBHOCT W MPWIOKHUMOCT B PEMOHTHATa MPAKTHKA.
YcranoBeHo e, ue 3D npuHTHpaHeTo € eeKTUBHO pelIeHrne PU HeOOXOUMOCT OT
Obp3a peakius U HUCKM MEXaHW4YHM HatoBapBaHwus, nokato LIITY oGpabortkara
OCTaBa MpEeANOYNTaHa IIPU U3UCKBAHMS 32 BUCOKA SIKOCT U MPELIU3HOCT.

PazpaborenusT anropurbM 3a U300p Ha TEXHOJOTHS  OCUTYpsIBa
CUCTEMATH3MpaH TMOJIXOJ 3a B3€MaHe Ha peleHus B  3aBUCUMOCT OT
(bYyHKIIMOHATHUTE ¥ KOHCTPYKTHUBHU XapaKTePUCTUKH Ha JeTainuTe. B 3akimoueHne
ce TMOTBBPXKJaBa, Y€ KOMOMHUPAHOTO MpHUJaraHe Ha HMHOBATUBHU TEXHOJIOTUU
JIOIIPUHACS 33 ChbKpallaBaHE HAa CPOKOBETE 32 PEMOHT, HAMAJISIBaHE HA JIOTUCTUYHATA
3aBUCHMOCT M TIOBUIIABaHE Ha ONEPATHBHATA ABTOHOMHOCT HA PEMOHTHUTE
dbopmupoBaHus.

Hamuue e XpOHOJIOTMYHO-JIOTHMYHA Bpb3Ka MEXKIYy H3CIEABAaHUATA B

OTACIHUTC T'JIaBH. C”b]J_II/ITe 3aBbpPHIBAT C HCO6XO,[[I/IMI/ITC HU3BOAU U IIPCIIOPHKHU.



6. OueHka HA IPUMHOCHTE B IMCEPTALMOHHUS TPY/I.

B npeacraBeHara MM 3a pCUCH3UA OUCEPTAlNA, aBTOPDHT IMPCTCHAHPA 3a

CJICAHUTC ITPUHOCHU

6.1. HayyHo-npUI0KHA IPUHOCH

1. PazpaboTeHa € TEXHOJIOTMYHA TIOCIEOBATEIHOCT 3a aBapUWHU PEMOHTH
4pe3 JIOKAJIHO MPOU3BOJICTBO, MPIWIOKKUMa BbB (opMupoBaHusiTa Ha bbiarapckara
apmusl.

2. ExcrnepuMmeHTanHO € J0Ka3aHa TMPUIOKHMOCTTa Ha BHCOKOSIKOCTHH
MOJINMEPU U METAJIHU CIUIABU 32 PE3€PBHU YACTH, MOJJIOKEHU HA HATOBApBAHMSI,
XapaKTepHU 3a OPOHETAHKOBATa TEXHHUKA.

3. Ce3gageHa €  MeTOAMKA 32  MHTErpaluss Ha  aJUTHUBHO
U CyOTpaKkTUBHO MPOU3BOJICTBO B CUCTEMHUTE 32 PEMOHT U MOJAJPHKKa, Oa3upaHa Ha
OIICHKA HA PECYPCHUTE U ONEPATUBHUTE U3UCKBAHHUSI.

4. GopmynupaHu ca KPUTEPUU 32 OIICHKA HA MKOHOMHUYECKaTa €()eKTUBHOCT
pU BHEApPSBAaHE HA CHBPEMEHHU MPOU3BOJCTBEHH TEXHOJOTHMH BBHB BOWCKOBHUTE
PEMOHTH.

6.2. [IpujioKHM NPHUHOCH

1. Onpenenenn ca SKOCTHUTE XapaKTEPUCTUKH Ha M3PaOOTCHUTE CICMCHTH
upe3 CAD/CAM codryep, cho0pa3eHn ¢ KOHCTPYKTUBHUTE U EKCIIJIOATAIIMOHHUTE
W3UCKBaHUS.

2. Ce3nanen e Buptyaned 3D momen Ha ropuBo-moakagBaiia nomna PHM-1K,
BaJUNPAH MOCPEICTBOM SKOCTHH CUMYJIAIIUU U TIPUIIOKEH MPU EKCTIEPUMEHTAITHO
BBH3CTAHOBSIBAHE HA MOBPEJCHN KOMIIOHEHTH.

3. Peanu3upaHn € 1A7I0CTeH MPAKTUIECKHU MPOIIEC 3a MPOU3BOJICTBO U aHAIHM3 HA
komnoneHtd upe3 FDM npuntupane wu ILIIY o6pabotka, noka3Bai
TEXHOJIOTUYHATA MPUIIOKUMOCT Ha METOJUTE B TMOJIEBU yCIIOBUAI.

4. ®opMmynupaHu ca YCIOBUS M TapaMeTpu, MpPU KOUTO CHBPEMECHHHTE
TEXHOJIOTUHA MOTAT HAJEKIHO Ja 3aMECTAT TPATUIIMOHHUTE METOAM 332 PEMOHT Ha

BBOPBIKCHUEC U TCXHHUKA.



CuurtaMm, ye pesydaTrature B pa3padOTEeHUs AUCEPTALMOHEH TpyH ca
nocToBepHU. [IpuHOCHMTE B NHCEPTALIMOHHUS TPYH CE€ TPalsdT HAa aHAIU3UPAHE U
CUCTEeMaTH3MpaHe Ha MpoOJeMHUTE B MOAJAPHKKATA U PEMOHTA HA TEXHUKaTa OT
bearapckara apmus, KaTo ca IOJ3BaHU I'OPEINOCOYECHUTE METOIU 3a W3CIIEIBAHE.

[Tpuemam aepuHUpPaHUTE MIPUHOCH 32 TIOCTUTHATH U Y€ ca JIMYHO JIEJI0 Ha aBTOpa.
7. TlpeuneHka Ha MyOJMKAUMUTE MO JUCEPTANMOHHUS TPYA.

IIpencraBenu ca aBa Opos MyOJMKAIMU TIO AUCEPTAIMOHHHS TpyAd. JBa
CaMOCTOSITETTHH JI0KJIaa Ha MexayHapogHa HayuyHa kKoHdepenius ,, XEMYC-22 —
oTOpaHa, aHTUTEPOPU3BM U cUrypHOCT  Tp. [ImoBAUB

CermacHo 3akoHa 3a pa3BUTHE Ha akKaJeMU4YHHUS CbCTaB B PemyOmmka
benrapus m IlpaBuiHMKa 3a HErOBOTO NpHIIAraHe, ca MOKPUTH MHHUMAITHHUTE
n3uckBaHus 3a npumoouBane Ha OHC ,,mokTop B mpodecnoHaHO HampaBIeHHE
5.13.,,00110 HHXEHEPCTBO .

He ca mpencraBeHn mokasaTelcTBa 3a IUTHpaHE HA MyOJIMKAIMUTE OT

JpYTH aBTOpHU B CTpaHATA U Yy>KOMHA.

8. U3mou3BaHe Ha pe3yJTaTuTe OT [IHCEPTAIMOHHUS TPyAd B

HayvYHaTa U CollMajJHaTa MpaKTHuKa.

Hsama NpcaACTaBCHU HdHHHU W JOKYMCHTHU, YC IIOJIYUCHHUTC PCIYJITATH CC
IMOJI3BAT B IIPpAKTHUKATA. Hpezmonara CC, 4UC PCIYITATUTC MIC IIOCIIY>KAT 3a
HOI[O6p51BaHC Ha IIPOUCCHUTC IO NOJAPBKKA U pPCMOHT HAa TCXHUKATA OT BI,nrapCKaTa
apMusda B IIOJICBHU YCJIOBUA, 4YpPC3 YCHBBBPHICHCTBAHC HA IMOABHMIXHUTC PECMOHTHH

cpencTBa.
9. Ouenka Ha aBTopedeparbT

[IpeacraBeHusT 3a onieHka aBropedepar € B o6em ot 40 crpanuiy. OTroBapst
Ha M3HUCKBAaHMATA 32 O(DOPMIICHHE U OTpa3siBa B MbJIHA CTENEH ChIbPKAHUETO Ha

JIACEPTAMOHHH TPY/I.

10. MIpenopbku



KbM mpenocraBeHHss MU 3a pELIEH3UpPAHE AHMCEPTALMOHEH TPYH OTHPaBAM

cJIcaHara npernopbKa.

Karo JOIIBJIHCHUEC KBM Sa,HLH60quI/ITe AHAJIM3U U IPAKTHKO-IIPUJIOXKHUTC
pe3yTaTu O1xa Morju Ja CC HAIIPaBAT U HAKOJIKO TCOPCTHUYHHU U3CJICABAHUA, KOUTO

Ja 000TaTAT B AHAIUTHYCH ACTIEKT MMOCTUTHATUTE MMPHUHOCH.
11. JInuHu BHeYATICHUS.

Bnewatnenusita Mu OT JOKTOpaHTa ce Oaswpar Ha obOmata HEM paboTa B

KaTeapara U T€ Ca MOJOKUTEIIHH.
12. 3akarouenue.

KaTo umam B npeaBu]l TUYHUTE Ka4eCTBA HA JOKTOpPAHTA, TOCTUTHATUTE
pe3yaTaTh U NPUHOCH B JTUCEPTALMOHHUS TPYA U ChOTBETCTBUETO ChC 3aKOHA 3a
pa3BUTHE Ha aKaJeMHYHUS ChcTaB B PemyOnuka bearapus u [lpaBunHuka 3a
HErOBOTO NpPHJIAraHe, JaBaM IOJIOKUTEIHA OLEHKA Ha JUCEPTALMOHHUS TPyA WU
MpeajiaraM Ha Hay4yHOTO XKYpH J1a TpUCBOUM Ha nHX. Becenun ['eoprueB Unmimkos
oOpa3zoBaTeTHaTa M HayYHa CTEIIEH ,,J{okTop* B 001aCT Ha BUCIIETO OOpa30BaHUE 5.
,» ] EXHMUECKH Hayku”, mpodecronanHo HampasiaeHue 5.13. ,,00110 nuHxeHepcTBo”
U JIOKTOpCKa MporpaMa Mo Hay4Ha CIenuantHocT ,,KoJecHHU, BEpUKHU MAIllMHU U

JIOTUCTHKA .

rp. B. TepHOBO

19.12.2025 1. Penen3enT: noJik. npod. a-p /JTunos/
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1. Brief Biographical Data

Major Engineer Veselin Georgiev Chilikov was born on 10 March 1991 in the
city of Yambol. He completed his secondary education between 2006 and 2010 at
“Vasil Levski” High School in Yambol. From 2010 to 2015, he completed a full
course of study at the National Military University “Vasil Levski”, acquiring a
military specialty in Artillery and Air Defense Missile Armament, Optics and

Ammunition and a civilian specialty in Industrial Management.

Major Chilikov has held several positions within formations of the Bulgarian
Army. Since 2020, he has served as an Assistant Professor at the Department of
Resource and Technology Management at the National Military University “Vasil
Levski” in Veliko Tarnovo. In this capacity, he delivers lectures and practical
training in the disciplines Metrology, Standardization and Technical Measurements,
Mobile Repair Assets, Manufacturing Technologies, Technical Maintenance, Repair

and Evacuation of Equipment, among others.

In 2022, he was enrolled as a doctoral candidate in independent (part-time)

study mode in professional field 5.13. General Engineering.

2. Relevance of the Dissertation Topic and the Research Problem

The development of capacity for performing unscheduled repairs represents a
key factor for fulfilling the allied commitments of the Republic of Bulgaria within
NATO and for establishing an integrated logistics support system. The improvement
of the existing repair infrastructure is expected to ensure a higher level of interaction
in the field of security and to contribute to strengthening the operational capabilities

of the armed forces.

At the same time, the limited interoperability of the current technical
maintenance and repair system in the Bulgarian Army necessitates its adaptation to

contemporary standards and operating conditions. The specificity and effectiveness



of repair activities are closely related to scientific and technological progress, the
implementation of innovative technologies, and the availability of qualified
personnel. The shortage of adequately trained specialists in the maintenance of
armament and equipment reduces the ability for timely response and hinders the
effective resolution of technical issues. The underlying causes can be traced to a
weakened system of vocational education and insufficient interaction between

educational institutions and repair units.

The topic is particularly relevant in view of the need to maintain high combat
readiness and operational reliability of military equipment. The introduction of
modern manufacturing technologies, such as 3D printing and Computer Numerical
Control (CNC) machining, creates opportunities for rapid restoration of critical
components, reduction of repair time, and minimization of financial costs. The
application of such technologies in the repair facilities of the Bulgarian Army would
enhance the reliability and service life of equipment, while simultaneously reducing

dependence on external suppliers and long delivery times for spare parts.

3. State of the Problem and Evaluation of the Literature Review

The dissertation comprises a total volume of 156 pages, including 140 pages
of main text, 5 pages of references, and 11 pages of appendices. The exposition
includes 6 tables and 30 figures, which facilitate the visualization of the research
results. The bibliography consists of a total of 86 scientific and regulatory sources.
Two scientific articles related to the dissertation topic have been published by the

author.

The literature has been appropriately selected to meet the objectives of the
study. In Chapter One, “Analysis of Existing Systems for Armament Repair in the
Bulgarian Army and NATO”, the current state of the problem is examined.

The methods and organization of technical maintenance and repair in the

Bulgarian Army are described in detail. A comprehensive review of technologies and



methods for manufacturing and restoration of machine elements—both classical and
contemporary—is conducted. On this basis, the main objective of the dissertation

and the research tasks addressed in the subsequent chapters are formulated.

4. Research Methods
The following research methods are employed in the dissertation:
1. Descriptive analysis of repair formations;
2. Experimental research;
3. Development and validation of CAD/CAM and physical models.

In my opinion, the selected research methodology is appropriate for achieving the

stated objective and for solving the tasks formulated by the doctoral candidate.

5. Analytical Characteristics of the Dissertation and Assessment of Reliability

The dissertation is structured into four chapters. Chapter Two analyzes the
condition and capacity of repair formations within the Land Forces of the Bulgarian
Army, with emphasis on the logistics system, repair and recovery activities,
technological capabilities, and human resources. The spare parts supply system is
examined, and major problems are identified, including outdated infrastructure,
shortages of components, inefficient inventory management, and dependence on

external suppliers, all of which directly affect the combat readiness of equipment.

Repair and recovery activities are assessed as a key factor for maintaining the
operational reliability of armament and equipment. Based on an analysis of repair
practices during the period 2013-2023, critical components with high failure
frequency are identified, and the main types of repair activities are systematized,

highlighting the need for optimization of time and resources for unscheduled repairs.



The capacity of repair formations and available infrastructure is evaluated,
emphasizing the potential for implementing modern CAD/CAM solutions, reverse
engineering, CNC machining, and additive manufacturing technologies. The analysis
of human resources and identified constraints indicates that phased modernization of
repair activities, combined with targeted training of specialists, is a necessary
condition for enhancing efficiency, autonomy, and combat readiness of the Land

Forces.

Chapter Three is dedicated to experimental studies and analyses of a specific
armament and equipment component through the application of innovative
manufacturing technologies. The fuel booster pump RNM-1k is selected as the
research object, identified as a critical unit with frequent failures and limited
availability of spare parts. Its design features, material requirements, and main causes
of failure are analyzed, justifying the need for modern restoration and manufacturing

approaches.

Within the study, a digital 3D model of the assembly is developed using
reverse engineering and CAD modeling methods, followed by assembly and
simulation in the SolidWorks environment. Experimental manufacturing of
components is carried out using additive manufacturing (FDM) and CNC machining,
employing various materials—PETG, Alloy 4010 (AISi7Mg), and TPU 70. Static
analyses using the finite element method demonstrate that the manufactured
components withstand the applied loads and remain within permissible deformation

and stress limits.

The comparative analysis of materials confirms that the selection of
manufacturing technology and material must be aligned with the operational
requirements of the specific component. The obtained results prove the applicability
of innovative technologies as an effective means for restoring critical elements of
armament and equipment and outline opportunities for enhancing the autonomy and

reliability of repair activities in the Bulgarian Army.



Chapter Four examines opportunities for increasing the capacity for
unscheduled repairs through the implementation of innovative manufacturing
technologies. Emphasis is placed on experimental validation of the functional
compatibility of restored components produced via 3D printing and CNC machining,
with testing conducted both in a controlled test-bench environment and under real

operational conditions within the fuel system of military equipment.

The test results indicate that components manufactured using innovative
methods demonstrate geometric accuracy, structural integrity, and functional
performance comparable to the original assembly. The comparative analysis between
additive and subtractive technologies reveals their respective advantages and
limitations in terms of manufacturing time, material consumption, energy efficiency,
and applicability in repair practice. It is established that 3D printing is an effective
solution where rapid response and low mechanical loads are required, while CNC
machining remains preferable for applications demanding high strength and

precision.

The developed algorithm for technology selection provides a structured
approach to decision-making based on the functional and design characteristics of
components. In conclusion, the combined application of innovative technologies
contributes to reduced repair lead times, decreased logistical dependence, and

increased operational autonomy of repair formations.

A clear chronological and logical connection exists between the studies
presented in the individual chapters, each concluding with appropriate findings and

recommendations.

6. Evaluation of the Dissertation Contributions

In the dissertation submitted for review, the author claims the following

contributions:



6.1. Scientific and Applied Contributions

1. Development of a technological sequence for emergency repairs through local

production, applicable to Bulgarian Army formations;

2. Experimental validation of the applicability of high-strength polymers and
metal alloys for spare parts subjected to loads characteristic of armored

vehicles;

3. Development of a methodology for integrating additive and subtractive
manufacturing into repair and maintenance systems, based on resource

assessment and operational requirements;

4. Formulation of criteria for evaluating the economic efficiency of
implementing modern manufacturing technologies in military repair

activities.
6.2. Applied Contributions

1. Determination of strength characteristics of manufactured components using
CAD/CAM software, in compliance with design and operational

requirements;

2. Creation of a virtual 3D model of the RNM-1K fuel booster pump, validated
through strength simulations and applied in experimental restoration of

damaged components;

3. Implementation of a complete practical process for manufacturing and
analysis of components using FDM printing and CNC machining,

demonstrating technological applicability under field conditions;

4. Definition of conditions and parameters under which modern technologies can

reliably replace traditional repair methods for armament and equipment.

| consider the results presented in the dissertation to be reliable. The contributions

are based on systematic analysis and structuring of problems related to maintenance



and repair of Bulgarian Army equipment, using the aforementioned research
methods. I accept the defined contributions as achieved and as the author’s original

work.

7. Assessment of Publications Related to the Dissertation

Two publications related to the dissertation have been presented—two
independent papers delivered at the International Scientific Conference “HEMUS—

22 — Defence, Counter-Terrorism and Security”, Plovdiv.

In accordance with the Law on the Development of the Academic Staff in the
Republic of Bulgaria and its Implementing Regulations, the minimum requirements
for awarding the educational and scientific degree “Doctor” in professional field

5.13. General Engineering have been met.

No evidence has been provided regarding citations of the publications by other

authors in Bulgaria or abroad.

8. Utilization of the Dissertation Results in Scientific and Social Practice

No data or documents have been presented indicating practical application of
the obtained results. It is assumed that the results will contribute to improving
maintenance and repair processes of Bulgarian Army equipment under field

conditions through the enhancement of mobile repair assets.

9. Evaluation of the Abstract

The abstract submitted for evaluation comprises 40 pages. It meets the

formatting requirements and fully reflects the content of the dissertation.



10. Recommendations

As a complement to the in-depth analyses and applied results, it is
recommended that several theoretical studies be conducted to further enrich the

analytical dimension of the achieved contributions.

11. Personal Impressions

My impressions of the doctoral candidate are based on our joint work at the

department and are positive.

12. Conclusion

Taking into account the personal qualities of the doctoral candidate, the
achieved results and contributions of the dissertation, and compliance with the Law
on the Development of the Academic Staff in the Republic of Bulgaria and its
Implementing Regulations, | provide a positive evaluation of the dissertation and
propose to the Scientific Jury to award Eng. Veselin Georgiev Chilikov the
educational and scientific degree “Doctor” in the field of higher education 5.
Technical Sciences, professional field 5.13. General Engineering, doctoral program
“Wheeled and Tracked Vehicles and Logistics ™.
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