PEUEH3UA

MO KOHKYpPC 3a 3aeMaHe Ha akageMundHa OibXHOCT ,AoueHT’ no 5.1 MawunHHo
MHXEeHepCcTBO, cneuuanHocTt ,TexHOonorms Ha MaLUHOCTPOEHeTo”,
o6sBeH B [1B 6p. 24 ot 25.03.2022r.

Cc eauHcTBeH kaHanaaT: LiBeTaH lNeTpoB Kanables, A-p UHX., IN. ac.

PeueH3eHT: KoHcTaHTUMH XpuctoB KambepoB, A-p UHX., BOLEHT
TexHun4vecku yHnsepcuteT — Codusa
dakynTeT No UHAYCTpPMArHN TEXHOMNOMMmn

1. O6Gwm nonoxeHnsa n omorpaddPnvyHn AaHHN

TexHudeckn yHuBepcuteT — Codwms, B WU3MNbIHEHME HaA pelleHne Ha
AkagemMuyHusi cbBeT, € 00sBUIN KOHKYpPC 3a [OLEHT MO HayyHa chneuuanHocTt
,EXHOMOMMS Ha MaLUMHOCTPOEHETO” 3a HyXauTe Ha KaTtegpa ,TexHonornsa Ha
MaLLUMHOCTPOEHETO M MeTanopexewm mawuHn® npu PakynteT No MHOYCTpUarnHm
TexHonormn. ObGsieata € nybnukyBaHa B [bpxaBeH BeCTHUK, 6pon 24 ot
25.03.2022r. n Ha canTta Ha TY-Codumsa. PeweHne 3a Hay4dHOTO Xypu € B3eTO Ha
dakynteteH cbBeT Ha OUT (npotokon NolO ot 12.04.2022r.) no npennoxeHue Ha
KaTeopeHWss CbBeT Ha Katedpa ,IexHOnorMs Ha  MalUMHOCTPOEHETO U
MeTanopexewm mawuHu® (npotokon No7 ot 04.04.2022r.). Hay4HOTO Xypu e
HasHa4deHo cbe 3anoBeq Ne OXK-5.1-30/14.04.2022 r. Ha PekTopa Ha TY — Codus.

[OKyMeHTN 3a KOHKpyca € nojan eAWHCTBEHUST KanHguaaTt rf. ac. O-p MHX.
LisetaH NMeTpoB KanabLues.

m. ac. g-p vHx. UsetaH leTtpoB KangbweB e pogeH Ha 23.06.1986r. B rp.
NxTumaH. MNpe3 2009r. 3aBbpluBa TexHU4eckn yHusepcutet — Codus, cneymanHocT
.,MalwmHocTponTtenHa TtexHuka n TexHonormn®, OKC ,bakanasbp®, KbaeTo npes
2011r. npngobuea ,OKC Maructbp®, cneumanHocT ,MalnHOCTpOUTENHA TEXHUKA N
TexHonormn®. MNpe3 2015r. 3awmTaBa QOKTOpCKa Amceptaumsa no npodecuoHasnHo
HanpasneHve 5.1 MalnHHO MHXEHepCTBO, HayyHa cneumanHocTt ,TexHONorms Ha
MaLLUNHOCTPOEHETO”.

Ot 2009r. po 2015r. paboTu KaTo MHXEHep noaapbXka B TexHUYecku
yHuBepcuteT — Codums, MawmHHO-TEXHONOMMYEH hakynTeT, kateapa TexHonorus Ha
MaLUMHOCTPOEHETO U MeTanopexeLwwm mawmHn®, Ot 2015r. oo momeHTa paboTu KaTo
rmaBeH acuUCTeHT B TexHunyeckn yHuBepcuteT — Codwms, MalMHHO-TEXHOMNOrMYeEH
akynTeT, kKategpa TexHOoNnorna Ha MalMHOCTPOEHETO 1 MeTanopexeLwmn MatlumHn®,

2. O6wo onucaHue Ha npeacTaBeHUTe MaTepuanu

KaHangatsbT 3a OoueHT, KaHaugar rm. ac. a-p uHxX. LiBetaH lMetpos Kanablues,
yyacTBa B KOHKypca C o6wo 12 6posa HayydHu TpygoBe, OT KOWTO eauH Opown
MoOHorpadmyeH Tpya, cnmcbk ¢ 10 HayyHu nybnukaumm, KOWTO He MOoBTapAT



TpyfnoBeTe 3a nonyyaBaHeto Ha OHC ,gokTtop“ M egHa kHWra Ha Gasa 3awuTeH
AancepTaunoHeH Tpya.

Mpuemam 3a peueHsmpaHe 12 HayyHu Tpyda, KOMTO ca U3BBH AucepTaumaTa, a
cegem OT TAX Ca CaMOCTOATENHW, TpU ca B CbaBTOPCTBO, KaTo Ha 2 OT THAX
KaHaugaTbT € NbpBM aBTOp U Ha 1 BTOpW, 8 OT nybnukaunnte ca pedepupaHun u
nHgekcmpaHn B Scopus u/mnu Web of Science. lNybnukauun B HepedepupaHu
CMUCAHNSA C HAy4yHO PeLEH3MpaHe WM B pPefaKTMpPaHW KOMEKTMBHM TpyaoBe — 2
6pos. He ce peueHsnpat 7 Hay4yHu Tpyda no gucepraumara.

Mo rpyna nokasatenu B (XabunutauuoHeH Tpya — pPaBHOCTOMHU HayYHU
nybnvkauummn) e npeacrtaBeH xabunutaumoHeH Tpya — MoHorpadgusa (nokasarten B.3),
KakTo U 2 HayyHu nybnukauun, pedepupaHn n MHAEKCUpaHN B CBETOBHOW3BECTHM
0a3n gaHHU ¢ Hay4YHa UHgopmauus (nokasten B.4).

Mo rpyna nokasatenu I' (HaydHn nyGnukauuu) e npeacraBeHa nybrvkyBaHa
KHMra Ha 6asaTa Ha 3alWmMTeH AucepTaumoHeH Tpya 3a npucbxgaHe Ha OHC
»0OKTOP“ (Nokasaten .6), 7 Hay4YHn Nnybnukauum B n3gaHus, KOMTo ca pedepupanm n
WHOEKCUpaHU B CBETOBHOU3BECTHW 6a3sn OaHHW C HayyHa MHopmauusa (nokasTen
.7), KakTO WU 2 HayyHM nybnukaumm B He pedepupaHM CiMcaHusi C HaydHo
peueH3npaHe nnn B peaakTupaHu KoNnekTuBHU Tpygose (nokasten [1.8).

ABTOpKCaTa CcnpaBka 3a UMTMPaHMS Ha BCUMYKM TPyAOBE MO KOHKypCa,
cboTBETCTBaWa Ha rpyna nokasarenu [, cbabpxa 10 nybnukauum, kouTo ca
unmTupaHn obwo 15 nbTu, KaTo 7 OT UUTUPAHUATA Ca B HayvyHM nybnukaumw,
BKMIOYEHN B Hay4HW u3faHus, pedepupaHn U UHOEKCMPaHW B CBETOBHOM3BECTHU
6asn gaHHM C HayvyHa WHopmauus MM B MOHOrpadum M KOMEKTUBHW TOMOBE
(nokasaten [12), a 8 npegcraBnaBatT UUTUPAHUA B MOHOrpadun U KOJNEKTUBHU
TOMOBE C Hay4HO peueH3upaHe (nokasaten [413).

lMpeacrtaBeH e CNUCHK C 6 Hay4yHOM3CneaoBaTENCKM NPOEKTa, KOUTO € NPULPYXKEH
cbe cnyxebHa 6enexka ot HAC npn TY-Codwms, notBbpkgaBawa y4actmeTo My B
TAX. S5 OT MNOCOYEHUTE MPOEKTM ca C HauuMoHanHo uHaHcupaHe, a 1 e ¢
WMHOYCTpUaneH NnapTHbOP.

TemaTukata Ha npeacTtaBeHUTE NPOEKTU, B KOUTO € yvacTBas M. ac. O-p UHX.
LisetaH KangbweB e B obnactta Ha KOHKypca W 3acdra npsko paspaboTkw,
CBbp3aHM CbC CbBPEMEHHW  UHAOYCTPUArHW  TEXHOMOorMuM, nomnsBaHn B
MaLUMHOCTPOEHeTO, 1 B YacTHocT — ¢ CNC nporpamunpaHe, CAD n CAM TEXHOSOMnN.
[lBa OT NpoekTuTe ca NpsSIKo CBbP3aHW U C pasBUTMETO N MOAEPHM3aAUUATa Ha
obpasoBaTenHua npouec B TY-Codus, a apyrn ABa — NpsKo € pasBUTUETO Ha OBe
CbBPEMEHHM  HayyHOuU3cnegoBaTesriCku  CTPYKTYpU  Ha  yHuMBepcuteTta - —
YHuBepcuTteTCckn HaydHomscrnegosaTernckm komnnekc (YHWK) n HaumoHaneH ueHTsp
Nno MexaTpoHMKa N YNCTU TEXHOSOMNN.

MNMpeactaBeHa e n pedepeHUns 3a BHedpeHa paspaboTka B MHAycTpuanHa
komnanumsa — ,BCK KentaBbp — M3 [OuHamuka“ OO, kakto n Tpu pedepeHTHU
yOOCTOBEPEHNSA 3a YyyacTume B pas3paboTkM Ha WHOYCTpuanHu upmMn, KoeTo
€4HO3HA4YHO MoKa3Ba aHraXuvpaHocTtTa W CbTPYOHMYECTBOTO C  WHAYCTPUAnHK
napTHLOPW.



3. O6bwa xapakTtepucTMKa Ha Hay4YyHou3criegoBaTerickata WM
Hay4YyHOMNpuUNoXHata AeNHOCT Ha KaHauaaTa

KangnpatsbT m. ac. a-p vHx. LiBetaH Kangbles akTMBHO paboTu no TemaTuka ot
HayyHaTa creumariHoCT Ha KOHKypca — TexHOMnormsi Ha MalWMHOCTPOEHETO, N B
YyacTHocT — B obnacta Ha CAD/CAM texHonormmte n CNC obpaboTtkn. OCHOBHUTE
MYy Hay4YHO-MPUMOXHU MPUHOCU Ca CBbP3aHU C Pa3BUTUETO Ha TEXHOMOIMYHUTE
Bb3MOXHOCTM Ha CAM cuctemn, paspaboTtkata Ha HOBM MOAXO0A4, MOOYnU W
anropuTMM  3a  TEXHONOIMMYHM 0OpPaboTKM Ha KOPMyCHM JAeTamnum u CTPYrosm
onepauuun. PaspaboteHn ca noctnpouecopu 3a 06paboTkm Ypes CTPYKKOOTHEMaHe
Ha pasnMyHN MeTanopexeLwm MalnHW, KakTo U NPUOXHK NOTpebuTenckn komaHam
Ha OCHoBaTa Ha MakpornporpamupaHeTo. HayyHuTe uscneaBaHna Ha KaHaugaTta ca
CBbP3aHM CbC CbBPEMEHHM TexHorormm B obnacTta Ha MalMHOCTPOEHEeTO, KaTo
HanprvMep BUCOKOCKOPOCTHOTO (ope3oBaHe.

Haco4yeHocCTTa Ha Hay4YHUTe u3cneaBaHus, C KOUTO ce 3aHMMmaBa M. ac. A-p UHX.
LiBetaH Kangblues, ca mM3usno B npoduna Ha ob6sBEHUS KOHKYPC, KaTo ca €CTBEHO
npoabiKeHne Ha pa3paboTkuTe, BKMOYEHU B AOKTOPCKaTa My aucepTaums.

4. OueHKa Ha neparoruyeckara noAroToBka M [AeWHOCT Ha
KaHaupaTta

m. ac. g-p vHx. LiBetaH KangbweB yyactBa B ydyebHaTa OENHOCT, NPSIKO
CBbp3aHa C Hay4yHaTa crneumanHocT Ha KOHKypca, B NpPoabIPKeHMe Ha nosede oT 7
roamHun. lNpeacraBeHaTa cnpaeka, YTBbpAeHa OT 3aMeCcTHUK-pektopa no Y[ u A, 3a
BOAEHUTE OT KaHAuaaTta y4yebHu AMCUMNAUHW Npe3 nocnegHuTe 3 roguHu nexkuun
BKMOYBA CriefHUTe OVMCUMMNINHWU, YETEeHU Ha CTyAeHTUM OT cneumanHoctute OUT n
KMNTM Ha ®UT n UTUN Ha OKCT:

e TexHonorns Ha MalMHOCTPOEHETO YacT 2;

e [lporpamupaHe Ha CNC mMaLumnHu;

e [lporpamupaHe Ha nHOyCcTpuarHu cuctemu,

e [lporpamupane Ha CNC mawwmHn ¢ CAM cuctemu;

e W3paboTtBaHe Ha geTanmnum cbC cnoxHa ¢opma ¢ nomowta Ha CAM
cucTemu;

e [lporpamupaHe Ha CNC MalUMHU N CUCTEMMU;

¢ NC nporpamupaHe Ha CroXHu hopmu.

OBLWmAaT XopapuyM Ha BOAEHUTE NeKUMn B NOCNeAHNTe TpU rognHN OT KaHguaarta
e 406 vaca. 'n. ac. o-p vHX. Lisetan KangbweB akTMBHO paboTn ¢ AUNIOMaHTH,
KaTo 3a nocrnegHuTe Tpu roguHn nma 12 ycnewHo 3awmtmnu obpasoBatenHarta cu
CTENEH CTYAEHTH.

5. OCHOBHM Hay4HU N HAY4YHONPUNOXHU NPUHOCKU

Hay4yHONpunoXxHMTe  NPUHOCKM, CBBP3aHM C  XabunuMTaumoHHUA  TPyA
(MoHorpachms), ca cBbp3aHM OCHOBHO C npobnemaTtukata Ha CAM cuctemute u
nporpamHoTo ocurypsisaHe 3a CNC wmawwuHute. PaspaboTkMte ca cBbp3aHuM C
Bb3MOXXHOCTUTE 3a NnpunaraHe Ha CbBPeMEHHU MHCTPYMEHTU 1 NOAX04M B eTana Ha
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NMOArOTOBKA Ha MAaLLUMHOCTPOUTENHOTO MPOM3BOACTBO. ToBa € olle No-u3paseHo B
MPUINOXHUTE NPUHOCK, KOMTO BKNIOYBAT pa3paboTBaAHETO HA Pa3NMYHU MHCTPYMEHTU
WMEHHO 3a CbCTaBsiHE Ha MU3NbrHUMK nporpamu 3a CNC o6paboTku. Tean npuHocu
ca HaMepunu NpuUroXeHue B MHAYCTPUANHU OUPMU U ca MPSKO CbOTHOCMMU KbM
Hay4yHaTa crneumanHoCT Ha HaCTOSILLMS KOHKYPC.

[) O606LeHo, npMHOCUTE, CBBbP3aHM C MNpeacrtaBeHaTta MoHorpadusi, Kakto u ¢
Hay4yHou3cnegoBatenckute nyénukauun, morat ga ce knacuduumpar KaTo:

1)

1)

2)

3)

4)

Hay4yHonpunoXxHu npuHOCKH, CBbP3aHM C JoKasBaHe C HOBW cpeAacTBa Ha
CbLUECTBEHM HOBW CTpaHM Ha Beye CblUecTBYyBalWM HayyHu obacTu,
npobnemu, TeEOpUN N XMNoTe3un:

PaswupeHo  npunoxeHne Ha  crneuvanusvpaH B obnactta  Ha
cTpyxkooTHemaHeTo CAM codTyep B obnactrta Ha aguTUBHUTE TEXHOSIOIMMU,
BanNuAMpaHo 4Ypes3 BUpTyanHu NpotoTunun (MoHorpadms);

PasButM ca M ca OMMTHO [JoKasaHW Te3n OTHOCHO W3MEHEHUETO Ha
M3HOCBAHETO Ha WHCTPyMEHTa BbB BpeMeTo Ha obpaboTka M HeroBoTo
cpaboTBaHe M OTHOCHO BIUSIHMETO Ha MpoMsiHaTa Ha nepudepHara CKopoCT
Ha obpaboTka (B4.1);

N3cnegsaHa e To4HOCTTa MpuM aBTOMaTUMYHO WM3MepBaHe Ha paguyca Ha
dpesa 1 Bb3MOXHOCTTa 3a NOCTUraHe Ha BUCOKa TOYHOCT (B4.1);

Hay‘-IHOI'IpMJ'IO)KHI/I NMPUHOCK, CBBbpP3aHN CbC Cb3aBaHEe Ha HOBU KJ'IaCVI(bMKaU,I/II/I,
MeToan, KOHCTPYKUNN N TEXHOJIOTNN:

1)

2)

3)

4)

5)

6)

7

HoB xnbpuaeH meton, cebp3aH ¢ pa3sutne Ha CAM cuctemun 3a obpaboTka
ypes fgobassHe Ha maTepuan (MoHorpadus);

CneuvanuanpaH Moayn 3a BrpaxgaHe B MOCTNPOLECOPU 3a pasfivyHu
cuctemmn 3a CNC obpaboTkum Ha KOpnycHW geTtamnvm no metoga 3+2 ocu
(MoHorpadus);

Passut texHonornyeH anroputbm B CAD/CAM cpepa 3a obpaboTBaHe Ha
pe3bu c ronsima BUCOYMHaA Ha npodmna (MoHorpadgus);

PaspaboTeH noctnpouecop 3a reHepvpaHe Ha ynpasnsiBaliy nporpamu 3a
N3NbJIHEHME Ha TeXHoMNorna 3a obpaboTBaHe Ha pe3bu ¢ ronsiMa BUCOYMHA Ha
npoduna Bbpxy cTpyrosn mawwmHm ¢ CNC (moHorpadus);

Pa3BuT e TexHonornyeH nogxod 3a CbYyeTaHO M3MOoM3BaHe Ha cMMyrnauum 3a
o6paboTBaHe M KOHTPOM Ha MOBBPXHUHUTE Ha AeTaunn Mpu MU3MNon3BaHe Ha
HeroBusa naxoaeH 3D mogen (MoHorpadums);

N3cnepsaHa e HoBa TexHonorna 3a obpaboTBaHe Ha cneundu4HM KOPMyCcHU
Tena, xapakTtepuaupalla ce C nocrnegoBaTeriHo Nnpops3BaHe Ha KaHamnu C
anckoBa pesa (UMpKynap) v nocnenBawioto MM goobpaboTBaHe C YernHo-
UUIMHAPUYEH UHCTPYMeEHT ([18.1);

MpeanoxeH e anropMTbM Ha NOCTNPOLLECOP 3@ MHOrOYHKLMOHANHa MaluvHa
3a peanuanpaHe Ha TEeXHONOrMs 3a €4HOBPEMEHHO MMM NocrnegoBaTernHo
yrnpasrieHne Ha asata v cynopTa ([7.4).

1) MpUNoXHM NPUHOCK, CBbP3aHN CbC Cb3[aBaHe Ha HOBW Knacudukaumum, MeToam,
KOHCTPYKLMWN U TEXHOMOTUN:

1)

Pa3pa60TeH 7 anpo6mpaH € nocTnpouecop 3a Cb3gaBaHe Ha yhnpaBldBallin
nporpamm C€ WU3Nofi3BaHe Ha TreHepupaHn noarotBUTENHM KomMaHOun 3a
aBTOMaTU4YHO KM34YMNCNABaHE Ha TOYHUTE KOOpAMHATU Ha pPa3norioXXeHne Ha
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2)

3)

4)

5)

6)

7

8)

HaKNOHeHW pabOoTHU paBHUHU CNPSMO OCHOBHaTa KOOpAMHaTHa cucTema
(MoHorpadus);

PaspaboTeH 1 BuUpTyanHo e uscnedBaH noctnpouecop 3a obpaboTBaHe Ha
pe3bun c ronama BMCOYMHA Ha Npodumna nNpu M3nonseBaHe Ha moauduumpaH
anropyTbM 3a pasnpefensdHe Ha BUCOYMHATa Ha npodwura Ha crnoese
(MoHorpadus);

PaspaboteH e noctnpouecop 3a (uMcpoBO) ynpaBreHne, BHeOpeH B
NPOM3BOACTBOTO Ha wuHAyCcTpuanHa upma, Kato e npeacraBeHa U
pedepeHUNss 3a BHedpsiBaHe, KaTo ca Cb3dadeHu WU NPUMOXKHM
notpebutenckn G-komaHOM Ha OCHOBaTa Ha MakponporpamupaHe, pasfinyHu
OT cTangapTtuampanute no ISO (MoHorpadus);

Pa3sut e nogxon 3a paspaboTBaHe Ha rpyrnoBu TEXHOMOrMYHM Mpouecu npu
NPoeKTUpaHn KOMNMEKCHU getannum ¢ nanonassaHe Ha CAD/CAM cuctemu;
MpeanoxeH e nogxod, Npu KOWTO, NpU U3MOM3BaHe Ha cneunanuanpaH esuk
3a paspaboTBaHe Ha nocTnpouecopu, ce Bb3npuema wn obpaboTBa
MHdopMauus Ypes ainn, BbBeaeHa B napameTpudHa nporpama (I'7.5);
PaspaboTteH 1 BuMpTyanHO e u3cnegBaH MOCTNPOLIECOP 3a reHepupaHe Ha
yrnpasnasawim nporpamu 3a crtpyroBu mawuHu ¢ CNC-ynpaBneHve npu
N3NonN3BaHeTo Ha UMKNM 3a obpaboTBaHe Ha pagnanHU M YernHu KaHanu
(B4.2);

PaspaboTeHn n onuTHO ca u3crneaBaHu MOCTMNPOLECOP U Makpornporpama 3a
aBTOMATUYHO U3YUCNISABAHE W BbBEXJaHe Ha M3MeCTBaHeTO Ha paboTHuTe
KoopAWHaTHM cucTemMm npu usnonssaHe Ha Ownneposu TpaHchopmauum
(rz.5);

MpeonoxeHa € KOHCTPYKUMSI Ha UEHTpoBallo npucrnocobneHne 3a
noBMLIaBaHe Ha TOYHOCTTA NPWU YCTaHOBSIBAHE Ha POTAUMOHHM AeTaunn KbM
mMacuTe Ha ob6paboTBaliM LeEeHTpW, KaTto € onpegerneHa rpewkara oOT
yCTaHOBSIBAHe Ha poOTauMOHEH pfeTawn B MaTPOHHWKA Ha Macata Ha
obpaboTBaly ueHTbp Npu CAD-moaenvpaHe BbB BUupTyanHa cpega ([7.3);

IV) MpunoxHu NpUHOCK, CBbP3aHu C Nosly4aBaHe Ha NOTBbPAUTENHU PaKTU:

1)

2)

3)

4)

5)

AnpobupaHm © WNIOCTPUPaHNW ca MpPUAOXKHW NpPUMEpPU, OHarneasBalm
Bb3MOXXHOCTW 3a OTCTPaHsIBAaHE Ha KONM3uK, NPy U3NON3BaAHETO Ha BOAELUN B
obnactta CAM cuctemm.

KonnyectBeHO e oueHeH edekTa BbpXy MNpoOM3BOAUTENHOCTTA  OT
npennoxeHarta HoBa TexHonorus 3a obpaboTBaHe Ha cneundUYHN KOPMyCHU
AeTtanmnu, C nocrnegoBaTeNHO WM3MNOM3BaHE Ha AMCKOBA M NanuoBa pesa
(rs.1);

PaspaboteH e anroputeM U napameTpuyHa nporpama (Makponporpama) 3a
obpaboTBaHe Ha xunepbonuyHa MNOBBPXHWHA BBbPXY CTPyroBa MallMHa C
CNC-ynpaBneHne 3a Bb3CTaHOBsIBAHE Ha TOYHMA paboTeH npodun Ha
Banuosalm ponku 3a npokar (I'7.1);

Pa3paboTeH e kuHeMaTuyeH Moden Ha CTPYroB LIEHTbP C HAacpPeLLHO BpeTEHO
1 e NpeanoxeH NOAxoA4 3a HerosaTta Bepudmkaums (8.2);

KoHdurypupaHn ca cnomaratenHu KOMaHaWM W KOMaHOW 3a UMKNIM  3a
o6paboTBaHe Ha paguanHn n akcmanHn oTBOPWU, U3MbIIHSABAHN BbpXy CTPYros
LEeHTbp C HacpeLlHo BpeTeHo ([7.6).



Mo npeactaBeHMTe MOHOrpadus U HayydyHu nybnukauum ca OoTKpuTM obwo 15
UMTUPaHUS.

CunTtam, Ye npuHocuTe Ha M. ac. A-p uHX. Lisetan KanablueB ca Heroso nuyHo
aerno.

6. 3HAYUMOCT Ha NMPUHOCUTE 3a HayKaTa U NpaKTukaTta

Mo oTHOWeHNe Ha NyGnMKaumMmMTe U Hay4YHO-NPUNOXHUTE pa3paboTkn Ha rn.ac. a-
p wHX. LiBeTaH KangblleB 3Ha4uMoCTTa Ha nNpUHOCUMTE My ce onpejens oT
uerneHacoyeHuTe u3cnegBaHuss B obnactta Ha KOHKypca — TexHonorns Ha
MaLUMHOCTPOEHETO, U B YaCTHOCT — B creumdumyHata HayyHa npobremartuka,
cebp3aHa ¢ CAD/CAM TexHonormmte u CNC ynpaBneHusiTa, M3nonsBaHn B
MaLUMHOCTPOUTENHOTO NPOU3BOACTBO. Pe3yntatute oT uscneaBaHmaTa ca nonyymnm
nybrMYHOCT M Npu3HaHMe cpen HayyHuTe cpean 4Ype3 nybrvkyBaHeTO UM B
cneuvManuMsaMpaHo u3gaHue Ha [gBa Hayy4yHU (opymM C MexOyHapoaHO yyacTue,
Haco4yeHn B obnacTtta Ha KoHKypca. Mo TakbB Ha4uMH Hay4yHUTE MNOCTUXKEHMS Ha
KaHOugaTa ca CcTaHanuM [JOCTOSiIHME Ha LWMPOK Kpbr crneuvanuctn B obnactTa.
lMpencrtaBeHnTe HayvyHu Tpygose ca pedepupaHn B uudposu OMBnNuoTekn 3a
Hay4Ha nutepartypa.

Mo-ronsiMaTta 4acT OT NpeAcTaBeHUTe Hay4YHWU TpyaoBe, ca Ny6rvkyBaHN Ha eauH
OCHOBEH HayyeH ¢opyM, 4MeTo usgaHne e pedepupaHo U UHOEKCUMPAHO B
CBETOBHOW3BECTHW 6a3n AaHHKU ¢ Hay4yHa MHdopMaums. ToBa AaBa OCHOBaHWe Aa ce
oTnpaBM npenopbka Aa ce paswupu obxBaTbT Ha Te3an dopymn c ornea
yBenu4yaBaHe Ha anceMuHaumaTta Ha nonyyeHuTe " obaeLwmTe
Hay4YHoM3cnenoBaTenckn pesynTaTu.

CnaseHn ca BCUYKM KONMMYECTBEHWN NoKasaTenu Ha KputepunTe 3a 3aemaHe Ha All
~2aoueHT", 3anoxenu B NMYP3AL Ha TY-Codus.

7. KpuTn4Hn 6enexku n npenopbKu

Hamam ceprosHu Genexkm M npernpobkiM KbM MpeacTaBeHMTe MaTepuanu no
HacTosimMsa KOHKypc. lle cu nossons ga oTnpaBs crnegHuTe Mpernopbku Mo
OTHOLLUEHWE Ha Hay4yHaTa U yyebHaTa My [OENHOCT, CBbp3aHW C ObAELOTO My
paButue:

*

% [a Hacouu ycunuata Cu KbM pasnpocTpaHeHWe Ha pesyntatute OT
Hay4yHou3cnegoBaTenckata Cu  OENHOCT KbM MoOBeYe aBTOPUTETHMU
MEXAYHapPOOHU CNNUCaHMS U yYacTme B KOHepeHUmMmn B YyXbuHa;

[a npoabmkn akTMBHO OCbBPEMEHSBAHETO W MOAroTtoBKaTta Ha yyebHM
nomarana;

s [Ja NPOABITKN aKTUBHOTO cn yyactue B Tekywure
Hay4YHou3cnegoBaTeNcku MpPoeKTn Ha YHMBepCcUTeTa, OCHOBHO HAaCOYeHU
KbM pa3BUTME HA CbBPEMEHHU MHAOYCTPUASTHU TEXHOSOTUMN.

8. JlnyHM BneyaTneHns n cTaHOBULLE HA peLleH3eHTa

K/
L X4

MosHaBam M. ac. A-p wuHX. ULBetaH KangbweB ouwe Kato CTyOeHT, B
NPOAbIDKEHNE Ype3 acnupaHTypaTta My KbM Kategpata M Nno-KbCHO — KaTo rfaBeH



acuUCTeHT B Kategpa ,TexHOMorms Ha MaLlUMHOCTPOEHETO W MeTanopexeLm
MawnHn®, ®UT, TY-Cocua. Torm e OTroBOpHMK MO Yy4eBHOTO HaTOBapBaHE KbM
KaTegpa kategpa ,exHosorMsi Ha MalMHOCTPOEHETO N MeTanopexeLwim mMalnHu"
npu ®akynteT No MHAYCTPUANHU TEXHOMOrMW npes3 nocrnegHuTe 4eTupu roanHU U
KaTo pbKOBOOUTEN Ha Ta3uM kategpa Mora [fa wu3pasd camo  MU3KMYUTENHO
NONOXUTENTHOTO CU MHEHME OT Ha4MHa, NO KOWTO TOW Ce CnpaBsi C NOeTuTe cnyxeobu
aHraxmmeHTun. ['n. ac. g-p nex. LiBetaH KangblweB € KOMyHUKaTUBEH, OT3UBYMB U Ce
nonssa ¢ JOOBPO UMe 1 e yBaXkaBaH OT Konerute cu n CTyaeHTuTe.

KaHamaaTbT nokpmBa BCUYKM n3NckBaHus, 3anoxenn B NMYO3AL Ha TY-Codua 3a
A[l ,00UEHT, KaTO BCEKM enH OT TSX € HaABULLEH 3HAYUTESTHO.

3AKNOYEHUE

MpeactaBeHnTe MaTepuanu Mo KOHKypca, a UMeHHO — Hanuyne Ha OHC
~0OKTOP", paspaboTteHa n nybnvkyBaHa MOHorpadus no HayyHaTa crneuuanHocT Ha
KOHKypca, focTaTbyeH 6pon HayyHu nybnukaumm Ha BMCOKO HMBO U (hopMupaHuTe
OT TAX HAYyYHO-NPUIIOXHMU W MNPUNOXKHU MNPUHOCKU, HaMEPUnNn OTpaxeHue B
AoctatbyeH 6pon uMTUpawm rm apyru nscriegosaTernickm paspaboTku, akTuBHaTa U
npodecrnoHasnHo n3abpxaHa yyebHo-npenogasaresicka 4eNHOCT, MU AaBaTt MbIHOTO
OCHOBaHWe Ada [aM NonoXuTernHa oueHka Ha eQUMHCTBEHUSA KaHOuaaT B KOHKypca —
rmn. ac. o-p uHx. LisetaH lNeTpoB KangbLies.

Bb3 ocHOBa Ha ropenoco4YeHoTo, HaMMpaM 3a OCHOBATESHO Aa nNpeasioxa Ha
yBakaemuna dakynteteH cbBeT Ha PUT ga nsbepe rn. ac. a-p uHx. LisetaH lMNeTpos
KangbweB 3a 3aemMaHe Ha  akagemuyHata ANbXHOCT ,AO0UEHT’ MO Hay4YyHOTo
HanpasneHve 5.1 MalwnHHO MHXEHepPCTBO, B Hay4YHaTa cneumanHocT , TexHonornsa
Ha MaLIMHOCTPOEHETO”.

Oarta: 10.06.2022r. PELEH3EHT: ...,
rp. Cocun (aou. a-p nHX. KoHctaHTnH Kambepos)



REVIEW

under the competition for the academic position of "Associate Professor” in 5.1
Mechanical Engineering, specialty "Technology of Mechanical Engineering”,
announced in SG issue no. 24 from 25.03.2022

candidate: Senior Assist. Prof. PhD Eng. Tsvetan Petrov Kaldashev
Reviewer: Assoc. Prof. PhD Eng. Konstantin Hristov Kamberov

Technical University of Sofia, Faculty of Industrial Technology

1. General provisions and biographical data

Technical University - Sofia, in pursuance of a decision of the Academic Council, has
announced a competition for the position of “Associate Professor” in the scientific
specialty "Manufacturing Technology" for the needs of the Department of
"Manufacturing Engineering and Machine Tools" at the Faculty of Industrial
Technology. The announcement was published in the State Gazette, issue 24 of
25.03.2022 and on the website of TU-Sofia. The decision for the scientific jury was
taken by the Faculty Council of FIT (Minutes No. 10 of 12.04.2022) on the proposal of
the Department Council of the Department of "Manufacturing Engineering and
Machine Tools" (Minutes No. 7 of 04.04.2022). The scientific jury was appointed by
order Ne O>K-5.1-30 / 14.04.2022 of the Rector of TU - Sofia.

Documents for the competition were submitted by the only candidate Senior
Assistant Professor Dr. Eng. Tsvetan Petrov Kaldashev.

Senior Assistant Professor Dr. Eng. Tsvetan Petrov Kaldashev was born on June 23,
1986, in the town of Ihtiman. In 2009 graduated from the Technical University - Sofia,
majoring in Mechanical Engineering and Technology, BSc, where in 2011 acquires
MSc, specialty "Mechanical Engineering and Technology”. In 2015 defended his
doctoral dissertation in the professional field 5.1 Mechanical Engineering, scientific
specialty "Manufacturing Technology".

Since 2009 until 2015 works as a maintenance engineer at the Technical University -
Sofia, Faculty of Industrial Technology, Department of Manufacturing Engineering
and Machine Tools. Since 2015 until now he works as a senior assistant professor at
the Technical University - Sofia, Faculty of Industrial Technology, Department of
Manufacturing Engineering and Machine Tools.

2. General description of the submitted materials

The candidate for associate professor, candidate Senior Assistant Professor Tsvetan
Petrov Kaldashev, PhD, participates in the competition with a total of 12 scientific
papers, of which one monograph, a list of 10 scientific publications that do not repeat
the work for his PhD thesis and a book based on defensive dissertation work.



| accept for review 12 scientific papers that are outside the dissertation, and seven of
them are independent, three are co-authored, 2 of which the candidate is the first
author and 1 second, 8 of the publications are referenced and indexed in Scopus
and/or Web of Science. Publications in not referred journals with scientific review or
in edited collective works - 2 papers. 7 scientific papers, appended to the dissertation
are not reviewed in this competition.

Group of indicators B (Habilitation work - equivalent scientific publications) — a
habilitation work is presented - monograph (indicator B.3), as well as 2 scientific
publications, referenced and indexed in world-famous databases with scientific
information (indicator B.4).

Group of indicators D (scientific publications) — a published book based on a
dissertation for PhD (indicator D.6), 7 scientific publications in publications that are
referenced and indexed in world-known databases of scientific information (indicator
D.7), as well as 2 scientific publications in non-refereed journals with scientific review
or in edited collective papers (indicator D.8).

The author's reference for citations of all works in the competition, corresponding to
group of indicators E, contains 10 publications, which are cited a total of 15 times, 7
of the citations are in scientific publications included in scientific journals, referenced
and indexed in world-known scientific databases or in monographs and collective
volumes (indicator D12), and 8 are citations in monographs and collective volumes
with scientific review (indicator D13).

A list of 6 research projects was presented, which was accompanied by an official
note from the NIS at the Technical University of Sofia, confirming his participation in
them. 5 of these projects are nationally funded and 1 is an industrial partner.

The topics of the presented projects in which Senior Assistant Professor Tsvetan
Kaldashev is in the field of competition and directly affects developments related to
modern industrial technologies used in mechanical engineering, and in particular -
with CNC programming, CAD and CAM technologies. Two of the projects are directly
related to the development and modernization of the educational process at TU-
Sofia, and another two - directly to the development of two modern research
structures of the university - University Research Complex (UNIC) and National
Center for Mechatronics and Clean Technologies.

A reference for implemented development in an industrial company - "VSK Kentavar
- 1Z Dynamics" Ltd. was presented, as well as three reference certificates for
participation in the development of industrial companies, which clearly shows the
commitment and cooperation with industrial partners.

3. General characteristics of the research and applied research
activities of the candidate

The candidate Senior Assistant Professor Tsvetan Kaldashev, PhD, is actively
working on topics from the scientific specialty of the competition - Technology of
Mechanical Engineering, and in particular - in the field of CAD / CAM technologies
and CNC machining. His main scientific and applied contributions are related to the
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development of technological capabilities of CAM systems, development of new
approaches, modules and algorithms for technological processing of body parts and
lathes. Postprocessors for chip removal of various metal cutting machines have been
developed, as well as application user commands based on macro programming.
The candidate's research is related to modern technologies in the field of mechanical
engineering, such as high-speed milling.

The focus of the research that Sensor Assistant Professor Tsvetan Kaldashev, PhD,
are entirely in the profile of the announced competition, as they are a natural
continuation of the works included in his doctoral dissertation.

4. Assessment of the pedagogical preparation and activity of the
candidate

Senior Assistant Professor Tsvetan Kaldashev, PhD, has been participating in the
educational activities directly related to the scientific specialty of the competition for
more than 7 years. The presented report, approved by the Vice-Rector of Technical
University - Sofia, for the lectures taught by the candidate during the last 3 years,
includes the following courses read to students majoring in DIT and KPTM of FIT and
ITI of FCST:

e Technology of mechanical engineering part 2;

e Programming of CNC machines;

e Programming of industrial systems;

e Programming of CNC machines with CAM systems;

e Production of details with complex shape with the help of CAM systems;
e Programming of CNC machines and systems;

e NC programming of complex shapes.

The total number of lectures given in the last three years by the candidate is 406
hours. Senior Assistant Professor Tsvetan Kaldashev, PhD, actively works with
graduates, and for the last three years there are 12 students who have successfully
defended their educational degree.

5. General characteristics of the research and applied research
activities of the candidate

The scientific contributions, related to the habilitation work (monograph), are mainly
related to the issues of CAM systems and software for CNC machines. The
developments are related to the possibilities for application of modern tools and
approaches in the stage of preparation of the machine-building production. This is
even more pronounced in the application contributions, which include the
development of various tools for compiling executable programs for CNC machining.
These contributions have found application in industrial companies and are directly
related to the scientific specialty of this competition.

In summary, the contributions related to the presented monograph, as well as to the
research publications, can be classified as:
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)

1)

Applied contributions related to proving with new means significant new aspects

of already existing scientific fields, problems, theories and hypotheses:

1) Advanced application of specialized in the field of chip removal CAM software
in the field of additive technologies, validated by virtual prototypes
(monograph);

2) The ones concerning the change of the tool wear during the processing and its
operation and about the influence of the change of the peripheral processing
speed (B4.1) have been developed and experimentally proven;

3) The accuracy of automatic measurement of the radius of the cutter and the
possibility of achieving high accuracy (B4.1) was studied;

Scientific contributions related to the creation of new classifications, methods,

constructions and technologies:

1) New hybrid method related to the development of CAM systems for
processing by adding material (monograph);

2) Specialized module for embedding in postprocessors for various systems for
CNC machining of body parts by the method of 3 + 2 axes (monograph);

3) Developed technological algorithm in CAD / CAM environment for processing
threads with high profile height (monograph);

4) Developed postprocessor for generating control programs for the
implementation of technology for processing high-profile threads on CNC
lathes (monograph);

5) A technological approach has been developed for the combined use of
simulations for processing and control of the surfaces of a detail using its initial
3D model (monograph);

6) A new technology for processing specific hull bodies has been studied,
characterized by sequential cutting of grooves with a disk cutter (circular saw)
and their subsequent finishing with a cylindrical tool (D8.1);

7) A postprocessor algorithm for a multifunctional machine for the implementation
of technology for simultaneous or sequential control of its two supports (G7.4)
is proposed.

lIl) Applied contributions related to the creation of new classifications, methods,

constructions and technologies:

1) A postprocessor has been developed and tested for creating control programs
using generated preparatory commands for automatic calculation of the exact
coordinates available on inclined working planes relative to the main
coordinate system (monograph);

2) Developed and virtually researched postprocessor for processing threads with
high profile height using a modified algorithm for distributing the height of the
profile of the layers (monograph);

3) A postprocessor for (digital) control has been developed, implemented in the
production of an industrial company, and a reference for implementation is
presented, as well as applied user G-commands based on macro
programming, different from the standardized ones according to 1SO
(monograph);

4) An approach has been developed for the development of group technological
processes in designed complex details using CAD / CAM systems;
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5) An approach is proposed in which, when using a specialized language for
postprocessor development, information is perceived and processed through a
file entered in a parametric program (D7.5);

6) Developed and virtually tested postprocessor for generating control programs
for lathes with CNC control using cycles for processing radial and front
channels (B4.2);

7) A postprocessor and a macro program for automatic calculation and
introduction of the displacement of the working coordinate systems using Euler
transformations (D7.5) have been developed and experimentally studied,;

8) The construction of a centering device for increasing the accuracy in
establishing rotational parts to the masses of machining centers is proposed,
and the error of establishing a rotating part in the chuck of the machining
center mass in CAD-modeling in virtual environment is determined (D7.3);

I\VV) Applied contributions related

1) Applied examples illustrating the possibilities for conflict resolution using
leading CAM systems are tested and illustrated.

2) Quantitatively assessed the effect on productivity of the proposed new
technology for processing specific body parts, with sequential use of disc and
finger cutter (D8.1);

3) An algorithm and parametric program (macro program) for processing a
hyperbolic surface on a lathe with CNC control to restore the exact working
profile of rolling rollers for rolling (D7.1);

4) A kinematic model of a lathe with a counter-spindle has been developed and
an approach for its verification has been proposed (D8.2);

5) Auxiliary commands and cycle commands are configured for machining radial
and axial holes executed on a counter-spindle lathe (D7.6).

A total of 15 citations have been found on the presented monograph and scientific
publications.

| believe that the contributions of Senior Assistant Professor Dr. Eng. Tsvetan
Kaldashev are his personal work.

6. Significance of contributions to science and practice

With regard to the publications and scientific and applied developments of Senior
Assistant Dr. Eng. Tsvetan Kaldashev The importance of his contributions is
determined by targeted research in the field of competition - Technology of
Mechanical Engineering, and in particular - in the specific scientific issues related to
CAD / CAM technologies and CNC controls used in mechanical engineering. The
results of the research have received publicity and recognition among the scientific
community through their publication in a specialized edition of two scientific forums
with international participation, focused on the competition. In this way, the scientific
achievements of the candidate have become available to a wide range of specialists
in the field. The presented scientific papers are referenced in digital libraries for
scientific literature.

Most of the presented scientific papers have been published at a major scientific
forum, the publication of which is referenced and indexed in world-famous databases
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of scientific information. This gives grounds to recommend expanding the scope of
these forums in order to increase the dissemination of research and future research
results.

All quantitative indicators of the criteria for position of "Associate Professor" set in the
PURZAD of TU-Sofia have been met.

7. Critical remarks and recommendations

| have no serious remarks and references to the materials presented in this
competition. | will allow myself to make the following recommendations regarding his
scientific and educational activities related to his future development:

% To focus his efforts on disseminating the results of his research activities to
more weighty international journals and participation in conferences abroad,;

%+ To continue the active updating and preparation of teaching aids;

% To continue his active participation in the current research projects of the

university, mainly aimed at the development of modern industrial technologies.
8. Personal impressions and opinion of the reviewer

| know Senior Assistant Professor Eng. Tsvetan Kaldashev as a student, during his
postgraduate studies at the department and later - as a senior assistant at the
Department of "Technology of Mechanical Engineering and Metal Cutting Machines",
FIT, TU-Sofia. He has been responsible for the workload at the Department of
Mechanical Engineering and Metal Cutting Technology at the Faculty of Industrial
Technology for the last four years and as the head of this department | can only
express my extremely positive opinion on the way he handles poets. service
commitments. Ch. Assistant Professor Eng. Tsvetan Kaldashev is communicative,
responsive and enjoys a good reputation and is respected by his colleagues and
students.

The candidate meets all the requirements set in the PUDZAD of TU-Sofia for the
position of "Associate Professor”, and each of them is significantly exceeded.

CONCLUSION

The materials presented in the competition, namely - the presence of "Doctor"
diploma, developed and published a monograph on the scientific specialty of the
competition, a sufficient number of high-level scientific publications and formed by
them scientific-applied and applied contributions, reflected in a sufficient number
guoting them other research developments, the active and professionally sustained
teaching activity, give me the full reason to give a positive assessment of the only
candidate in the competition - Ch. Assistant Professor Dr. Eng. Tsvetan Petrov
Kaldashev.

Based on the above, | find it reasonable to propose to the esteemed Faculty
Council of FIT to elect Senior Assistant Professor Tsvetan Petrov Kaldashev,
PhD, for holding the academic position of "Associate Professor" in the
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scientific field 5.1 Mechanical Engineering, in the scientific specialty
"Technology of Mechanical Engineering”.

10.06.2022r. REVIEWER: ...t
Sofia (Assoc. Prof. PhD Eng. Konstantin Kamberov)
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