Pe3romema Ha ny6nukayuume

douy. 0-p uHx. Penema JUMUTPOBA

PE3IOMETA HA NYBJIUKALUUUTE

npeacrtaBeHn ot Aaou. A-p uHX. PeHeTa KpacumupoBa [immutpoBa

3a y4acTue B KOHKYpPC 3a 3aeMaHe Ha akageMuyHa OANnbXHOCT “npodecop”
no NH 5.1 MawwuHHo nHxeHepcTteo HC ABTOMaTM3aums Ha NPOM3BOACTBOTO

3a HyxauTte Ha kategpa AAMN npn M® Ha TY-Codums

Mo HacToAWMS KOHKYpPC KaHOMOAaTbT y4acTBa CbC ClieaHNUTe Hay4YHU TpyaoBe.

Hay4YHWM NybnuMkaumMm B HayYHW M3gaHus, KOMTO ca pedepupaHn n MHAEKCUpPaHu
B CBETOBHOM3BECTHW 6a3n JaHHM C HayyHa WHQOpMaLMs, PaBHOCTOMHU Ha
xabunutaunoHeH Tpya Ha Tema “NpoekTupaHe Ha aBTOMaTU3MpPaHN MEXaTPOHHN
cuctemn” - 10 6pos;

Hay4HU NybnuMkaumMm B HayYHW M3gaHus, KOMTO ca pedepupaHn n MHAEKCUpaHu
B CBETOBHOW3BECTHM 6a3n AaHHW C HayYHa nHdopmMauums, - 15 6pos;

Hay4HW nNybnvkaumm B HepedepupaHn HayyHn n3gaHus ¢ HayyYHO peueH3npaHe
- 36 6pos;

nyonukyBaHW rnaeBu OT KONEKTUBHA MoHorpadus - 2 6pos;

Hay4YHu nybnukaumm B uganunsa ¢ umnakt dakrop (IF Ha Web of Science) n/nnu
¢ nmnakT paHr (SJR Ha Scopus) - 11 6pos;

nybrvKyBaH yHMBEPCUTETCKM y4ebHUK - 1 6pos;

nyoGnunkyBaHo yHMBepCUTETCKO y4ebHOo nocobue - 1 Bpos.

3abenexka:

Bcurukm HayyHn TpygoBe No KOHKypca He ca bunu npeacrtaBsHU 3a npuaobveaHe Ha
Hay4yHa cTeneH ,[JOKTOp®, MM 3a 3aemaHe Ha akagemumyHaTta anbxHocT JoueHT. B
Tabnuuata no-gony e npeacrtaBeHa obobuweHa WHpopMauma 3a HayKOMeTpU4YHUTE

nokKasaTtesin Ha KaHangata no KOHKypca.

r . MuHumanHu CToOMHOCT Ha
pyna MokasaTen Bpow Toukn U3UCKBaHM 3a KaHaupaTa
Al npochecop

A 1. ,D,I/ICGE)TaLU/IOHeH TPYA 3a npuckxgaHe Ha OHC 50 50 50,00
JOKTOP

B 2. OncepTaumnoHeH Tpya 3a npuckxaaHe Ha HC 100 ) 0
,OOKTOPp Ha HaykuTe"

| 3. XabunuraumoHeH TpyA — MoHorpacus || 100 0 |

4. XabunutaumoHeH Tpya — Hay4Hu ny6nmkaumu (He
no-manko ot 10) B n3gaHus, KouTo ca pedepupaH 1 60/n 3a Bcsika 100 17500

B WHOEKCMpPaHN B CBETOBHOM3BECTHU 6a3n AaHHW C nybnukaums !
Hay4YHa UHdopMauusi

O6uwo || 175,00

5. My6nukyBaHa MoHorpadusi, KOATO He e 30 0
npeacTaBeHa KaTo OCHOBEH XabunnMTaLunoHeH Tpya
6. My6nukyBaHa kHWUra Ha 6asarta Ha 3alWuTeH
ancepTtalmnoHeH Tpya 3a npucbxaaHe Ha OHC 30 0
LOOKTOP® nn 3a npuckxagaHe Ha HC ,0oKkTop Ha
HaykuTe*

r 40/n nnn 250

pasnpenenexHmu
7. Hay4Ha ny6nuvkaums B u3gaHms, KOUTo ca B
pedepupaHm n NHAEKCMpaHu B CBETOBHOU3BECTHN CbOTHOLLEHNEe 146,67
06a3u gaHHM ¢ Hay4Ha UHdopmaums Ha 6asaTa Ha
NpoTOKON 3a
npuHoca
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20/n unn
pasnpegeneHn
8. Hay4yHa ny6nukaums B HepedepvpaHu cnnucaHus ¢ B
Hay4HO peLeH3npaHe unn B peakTupaHu KONEeKTUBHA || CbOTHOLUEHue 282,00
Tpyoose Ha 6a3aTa Ha
npoToKon 3a
npuHoca
| 9. NMy6nukysaHa rnaea OT KONEeKTMBHa MoHorpadus | | 10/n | 1,26
10. PeanuaupaHun aBTOpcKky NpoekTn B obnactra Ha 30/n 0
apxuTekTypaTa unv gu3anHa
11. Bogelua (camocTosiTenHa) TBopyecka nssiea B 35 0
obnactra Ha apxuTekTypaTa unun avsarviHa
| O6wo || 429,92
12. UuTrpaHnsa unu peueHanm B HayYHn M3aaHus,
pedepupaHm n MHAEKCMpaHW B CBETOBHOM3BECTHU 10 320.00
6a3u gaHHM ¢ Hay4Ha UHoOpMaUUs Unu B ’
MOHorpadun 1 KONeKTMBHN TOMOBE
13. LintnpanHnsi B MoHorpacum n KonekTMBHM TOMOBE 3 6.00
C Hay4HO peueH3npaHe 100 ’
14. LntnpaHns unu peueHsnm B HepedepmpaHu > 27000
CNUCaHUSA C HAay4YHO peLieH3npaHe '
15. PeueHsunu 3a peanuampaHy aBTOPCKU NPOaYKTU B
crneupanusvMpaHu n3gaHus B obnactra Ha 10 0
apxuTekTyparta unv ausanHa
o6Lwo 596,00
[ 16. Mpuoo6uTa Hay4YHa cTeneH ,A0KTop Ha Haykute || 40 | 0 |
17. PBbKOBOACTBO Ha YCNELUHO 3alUMTUN AOKTOPaHT (N
40/n 120,00
€ 6poAT CbPBKOBOANTENN HA CbOTBETHUS JOKTOPAHT)
18. YyacTtue B HaumoHaneH Hay4eH unm 10 70,00
oGpasoBaTerneH NpoeKT
19. YuacTtue B mexayHapodeH Hay4eH unm 20 60,00
o6pasoBaTeneH NpoeKT
20. PbkoBOACTBO Ha HauMOHanNeH HayyeH unu 20 0
oGpasoBaTeneH NpoeKT
21. PbKOBOACTBO Ha MeXAyHapoAeH HayyYeH unu 40 0
oGpasoBaTeneH NpoekT
22. lNpuBne4veHn cpeacTaa No NPOEKTUN, PbKOBOAEHMU 1 Touka 3a 220 0
OT KaHauaaTa Bceku 5000 nB.
23. NybnukyBaH yHUBEPCUTETCKM YYEOHUK UMK Ha 40/n 13.33
y4ebHMK, KOMTO Ce M3NOoM3Ba B yYnnuLiHaTa Mpexa '
24. NybnukyBaHO yHMBEpCUTETCKO y4ebHO nocobne
unu y4ebHo nocobue, KOeTo ce M3non3ea B 20/n 20,00
yynnuwHaTa Mmpexa
25. MybnukyBaHa 3asBKa 3a NaTEHT WX None3eH 20 20,00
mogen
26. MNMpur3HaTa 3asiBKa 3a None3eH MoAen, NaTeHT unm 40 40.00
aBTOPCKO CBMAETENCTBO '
27. Harpagu Ha KOHKYpCUY 3a apxXuTeKTypa unm
Ou3aliH, fageHn oT HauMoHanHu npodecnoHanHm 10 0
opyMu 1 opraHnsaunm
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28. Harpagu Ha KOHKYpCM 3a apXuTekTypa unu
An3anH, fageHu oT npodecnoHanHu opymu un 20 0
opraHunsaumm B YyxbvHa

29. PbkoBOACTBO Ha Hay4eH unun obpasoBaTeneH

20 100,00
npoekT

o6Lwo |

443,33

30. XopapuyMm Ha BOAEHM NEKLMM 3a NocrneaHnTe Tpu
roavHn B 6bnrapckv yHUBEpCUTETU, aKkpeauTUpaHu ot
HAOA vnu B 4yXaecTpaHHW BUCLLM yYnnuLLa,

X Ccb3gageHn 1 yHKLMOHMpaLLY No
3aKOHOYCTaHOBEHUS pef B CbOTBETHaTa cTpaHa 1 rno
ANCUUNAMHU OT NpoPeCcMoHanHOTO HanpaeneHue, B
KOeTO € 0BAABEH KOHKYPCbT

Mo 1 Touka 3a
BCEKMN
npoeeaeH
NEeKLUNOHEH Yac

120 1138,65

31. HayyHu nybnvkaumm B cnucaHns ¢ uMnakT haktop
3 (IF Ha Web of Science) n/vnn ¢ umnaxt paHr (SJR Ha 10 20 110,00
Scopus)

O6wo 860 2942,90

1. XABUTIUTALUUOHEH TPY[ - HayuHu ny6nukaumm (He no-manko ot 10) B usgaHus,
KOUTO ca pecdepMpaHu U MHAEKCUPAHM B CBETOBHOU3BECTHU 0a3n AaHHM C Hay4vHa
nHdopmauums
1.1. XapakTepuMcTUKa Ha Hay4HUTe NyGnukauMm B Hay4YHU M3OaHUA, KOUTO ca

pecdepupaHm n MHAEKCMpPaHU B CBETOBHOU3BECTHU 6a3n AaHHU C Hay4dHa
MHcpopmaLmAa, paBHOCTOMHUN Ha XabuNUTaLUMOHeH Tpya
BI' 3ayuacTtue B KOHKypca ca npeactaBseHu 10 Hay4HW Ny6nukaumm, B Hay4YHU U3gaHus,
pedepupaHn U MHOEKCUPAHM B CBETOBHOW3BECTHM ©asn AaHHU C Hay4yHa WHGOpMauus,
pPaBHOCTOWMHW Ha xabunutaunoHeH Tpya. Te ca B crneaHuTe obnacTu:
> [lpoekTupaHe 1 uscneaBaHe Ha aBTOMaTU3NPaHN MeXaTPOHHU CUCTEMU
My6nukauun [B.1], [B.2], [B.5], [B.6], [B.7]

Mybnukauma [B.1], npeactaBs NpPOEKTUPAHETO WU peanu3npaHeTo Ha CTeHg 3a
n3cnegBaHe Ha rnapameTpuTe Ha npoueca Ha aBTOMaTU3MpaHO 3aTBapsiHe Ha CbAoBe C
BUHTOBWM Kanadkn. Pa3paboTeHnaT TecToB CTeH4 € Uu3nonseBaH 3a u3cnenBaHe Ha
napamMeTpuTe Ha npoueca Ha aBTOMaTU3NpaHoO 3aTBapsHe CbAOBE C BUHTOBW Karnayku. B
pesynTtaT Ha NPOBEOEHUS eKCNEPUMEHT € Cb3dadeH perpecnoHeH Moaes Ha npoLleca Ha
aBTOMaTU3NpaHO 3aTBapsHe Ha CbAOBE C BUHTOBU Kanadku, KOUTO OTYMTa BIIUSHMETO Ha
onpeaeneHn akrtopu, CBbp3aHn ¢ uscrneasaHna npouec. MNybnukauus [B.2], npeactass
npoekTupaH un paspaboTeH e CTeHA 3a u3crnedBaHe Ha napamMeTpuTe Ha npouec Ha
aBTOMaTM3npaHo crnobsiBaHe Ha nyctep knemu. Llenta Ha pa3paboTeHus cTeHq € da ce
n3cnegBa TOYHOCTTA Ha MO3UUMOHMPaHE Ha TpaHCnopTHaTa cuctema Mo BpemMe Ha
aBTOMaTM3NpPaHusa npouec Ha crrnobsisaHe Ha nyctep knemu. Bb3 ocHOBa Ha gaHHUTE,
cbbpaHu No Bpeme Ha eKCNePMMEHTUTE € HanpaBeH aHanNu3 Ha HageXAHOCTTa Ha usanaTa
cuctema. lNybnukaumm [B.5] n [B.6] ca cBbp3aHu C NpoeKkTUpaHe M nporpamumpaHe Ha
aBTOMaTU3MpaHa cuctemMa 3a ceeHe, NonmMBaHe N xumumyecka obpaboTka M HakpamHKK 3a
psidaHe 4acT oOT Tasnm cuctema. [lybnukaums [B.5] npeactaBa npoekTupaHe Ha
aBTOoMaTU3MpaHa cuctema 3a ceutba, NONMBaHE U XMMWYECKO TpeTupaHe, Ype3 KOSTO
pa3xoguTe 3a Tpya, BpeMeTo 3a obpaboTka, BogaTa, Matepuanite n KOHCymaTuBuTe ga
6boaTt HamaneHu. ToBa No3BonsABa fa Ce MHTerpupaT M aBToMaTuaupaT npouecute Ha
centba, nonmBaHe U XMMUYECKO TpeTUpaHe B opaHxepunHute cdepmun. Cuctemata e
NpUIIoXnMa B CESiCKOTO CTOMaHCTBO N hepMepCTBOTO, KaTo CIYXW 3a aBTOMaTU3npaHe Ha
HAKOW OT AENHOCTUTE, U3BBLPLUBAHNU B OpaHXepurMHUTE CTOMAHCTBa NpWU OTrnexgaHe Ha
pa3nuyHu Kyntypu. B undpoBa cpepa ca npoektupaHu MOAyNM KOUMTO aBTOMAaTUYHO
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N3NbIHABAT Bb3NOXeHUTE UM PyHKUMKN. B aBTOMaTu3npaHata cuctema ca npoeKkTupaHu
4yeTnpn moayna - moayn "paboTHa 3oHa", Moayn "MHCTPYMeHTH", Mmogyn "cknag" n moayn
"3axpaHBaHe u ynpasneHue". M3paboTeH € naeeH NpoekT no CbliecTByBalla MeTOAMKA.
N36paH e onTMManHuaT BapuaHT 3a aBToMatuanpaHaTa cuctema. Paspaborten e 3D moaen
n 2D pokyMeHTauus Ha aBTomMaTuanpaHata cuctema 3a centba, nonnMBaHe N XMMUYECKO
TpetupaHe. Cb3gageH e MpoTOTMN Ha HOBOMPOEKTMpaHaTa aBTOMaTu3vpaHa cuctema.
Mybnukauma [B.6] npeactaBsa npoekTUpaHe Ha HOB HakpavHUK unn owe paboTteH
WHCTPYMEHT, KOMTO Aa ce NpUcbeuMHu KbM MOAYN ,MHCTPYMEHTU® B aBTOMaTtu3vpaHa
cucTema 3a ceeHe, nonmMBaHe U xmmmyecka obpaboTtka. PaspaboteHa e enektpuyecka u
nporpamMmHa 4acT Ha HOBWSA WMHCTPYMEHT, KOUTO Ca MHTErpupaHm B enekTpuyeckata u
nporpamHa YacT Ha aBToMmaTusanpaHaTta cuctema. Taka cb3gageHaTa MexaTpoHHa cuctema
Nno3BonsiBa aBTOMaTU3MPAHETO Ha NPOLECUTE Ha ceeHe, NonnBaHe, xummnyecka obpaboTka
N ps3aHe B OpaHXepuinHu ctonaHcTtea. [lybnukaums [B.7] npencraBs NpoekTUpaHe U
n3cnegBaHe Ha aBToMaTuM3MpaHa MexaTpoOHHa cUcTeMa 3a M3credBaHe Ha ,KpuBaTa Ha
[Mayc” ¢ NNOCKM LMNUHAPUYHN aeTannn. Ts BKOYBa 3axpaHBall, 6yHkep, NPOCTPaHCTBO 3a
nacnegBaHe, cneunanusanpaHn oTcekaTenu 3a nyckaHe W pasfensHe Ha getaunure,
camoTeyeH MarasuH cbbupaTen u aBTomMaTU4Ha cUCTEMa 3a BpblUaHe Ha u3cnegBaHuTe
Aetannu B 3axpaHealuma OyHkep 3a nocnegsall Unkbn. MscnegsaHusita ca oCbLUECTBEHU
ypes peanHo cb3gageH 3a uenta npototmn Ha AMC c nNnocKM UWNMHOPWUYHW OeTannu.
AHanusnpaHa e oopmata Ha pasnpegeneHve u Buaa Ha KpmaTa, KOSITO € NnoslyyeHa.
» WN3nonsBaHe Ha CbBPEeMEHHU TEXHOSIOMMU B NPOU3BOACTBEHUTE NpoLuecu
My6nukauun [B.3], [B.4]
Mybnukauma [B.3] e cBbp3aHa c wu3non3saHeto Ha CAD/CAM cuctemun, npu
reHepupaHe Ha ynpasnsBallym nporpamu 3a obpaboTBaHe Ha geTanunum C U3nonssBaHe Ha
CNC mawwuHn. PaspaboTeH € noxoa 3a MeXaHW4YHO rpaBupaHe Ha ronsamMo rabaputHm
n3genus, ¢ n3non3eBaHeTo Ha MobuneH poboT 3a rpasupaHe. PasrnegaHn ca otgenHute
eTanun Ha NpeanoXXeHnsa Noaxoa U ca AafeHn NPenopbKky CBbP3aHU C TAXHOTO U3NMbIHEHNE.
Mpn npunaraHe Ha npegnoXeHus nogxod e Heobxoammo wmanonssaHeTto Ha CAD/CAM
CUCTEMa 3a reHepupaHe Ha ynpaBnsiBalluTe nporpamu 3a rpasupaHe. B pesyntart Ha
HanpaBeHa cumynaums, Ha NPeasIoKEeHNAT HOB NOAXOA, Ca onpeaeneHn HEroBUTe OCHOBM
npegumcTea n Hegoctatbum. [ybnukaums [B.4], pasrnexaga nsnonsBaHeTo Ha aauTUBHM
TexHonorun 3a 3D npuHTUpaHe npun n3paboTBaHETO HA MeXaTPOHHM NPoAyKTU. [lagenn ca
HOBM NMOAXOAM, KOUTO MoraT Aa ce U3non3saTt npu NpoeKkTMpaHeTo U NPOM3BOACTBOTO Ha
MEeXaTPOHHM NPOAYKTW, B pe3ynTaT Ha M3Mon3BaHeTo Ha Te3n TexHornormn. OCHOBHUTE
npeaumMcTBa, KOUTO U3MNON3BaHeTO Ha TexHonorunte 3a 3D npuHTUpaHe NpedoCTaBAT Ha
KOHCTPYKTOPUTE Ha MexXaTpOHHM NPOAYKTM Ca: ONPOCTEHO okabensiBaH u crrnobsiBaHe;
AVNPEKTHO BrpaXgaHe Ha enekTPOHHW KOMMOHEHTM M Bb3MOXHOCT 3a W3Mon3BaHe B
KOHCTPYKLUMUTE Ha KOMMOHEHTW NpuTeXaBaliy pasfMyHU CBOWCTBA B Pa3fMYyHU 30HM.
N3cnepsaHo e BNINAHMETO Ha OpueHTaumaTa, Ha upaboTesaHuTe getannu, no speme Ha 3D
NpUHTUpaHeTo, C wu3non3eaHe Ha Fused Deposition Modeling (FDM) TexHonorus.
PesyntatuTe OT U3BBLPLUEHOTO U3CNeABaHe NOKa3BaT, Ye OpueHTaundaTa Ha getannute npu
n3paboTBaHeTO MM C WU3MNON3BaHETO Ha TexHonoruuTe 3a 3D npuHTMpaHe okasBa
CbLUECTBEHO BNMSAHME Ha MPOABLIDKUTENHOCTTA Ha npoueca M pasxoda Ha U3nons3saHuTe
mMatepmanu. WM36opbT Ha onTuManHa oOpueHTauusi, 3a BCekM wu3paboTBaH 4pes
TexHonorusata Ha FDM 3D npuHTMpaHe getann Moxe ga Hamanm HeobxoguMmoTo 3a LenTta
BpemMe 40 2 NbTW, a pa3xoda Ha maTtepuanu ¢ okosio 1,5 nbTw.
» MopgepHu3auma Ha aBToMaTU3MpaHu NPoOu3BOACTBEHU CUCTEMMU
My6nukaunn [B.8], [B.9], [B.10]
B Hawwn gHM 3HauuTenHa 4YacTt OT NPOM3BOACTBEHUTE M MHAOYCTPManHu npouecu ca
aBTOMaTU3MPAHM C KIacM4Yeckn CUCTEMW 3a YynpaBreHue, kouto TpabBa pa Obaat
HagrpageHu, 3a 4a OTroBOPAT Ha HOBUTE M3NCKBaHMA 3a gurutanusaums n onTumusauus.
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B nybnukauusa [B.8] ca pasrmegaHy OCHOBHUTE maen W MPUHUMNM Ha KoHuenuuaTa
JMHayctpusa 4.0 n e geduHupaH OocHOBEH Habop OT TEXHMYECKW, OpraHM3auMOHHU U
MKOHOMWYECKM MepKu, KoMTo TpsaAbBa Ada ce credsBaT B Mpoueca Ha HaarpaxjaHe Ha
CblUeCTByBalUMTE CUCTEMW 3a YyMNpaBneHue, 3a [fa W3NbAHAT W3UCKBAHWUSATA Ha
KoHuenuusaTa. Nopagn dakta, Yye HagrpaxgaHeTo B MOBEYETO Criydyanm ce Hyxaae oT
nepcoHanuanpaH Nnoaxon, BCUYKM NpeanoXeHn CTbnkun Tpsibea ga 6baaT npernegaHn kato
MUHUMYM, a B HAKOW OT CrydanTe MOXe Aa ca HeobxoauMu AOMbIIHUTESTHU CTHMNKWU nopaau
cneumdukaTa Ha Tekywarta cuctema. B nybnukauma [B.9] e paspaboteHa meTtogmka 3a
KONMMYEeCTBEHO U3YMCNABaHE Ha CTeneHTa Ha MPUro4HOCT 3a UHTErpMpaHe Ha cuctemu 3a
ynpaBfeHme Ha UHOYCTPUarnHu npoLecu KbM U3NCKBaHUATA Ha koHuenuuaTa ,MHaycTpus
4.0“. [eduHupaHn ca OCHOBHUTE CTbIKM, CbCTaBnsiBalWM MeToAMKata M ca OonucaHu
OCHOBHUTE nHaukatopu. Pa3paboTeHn ca OCHOBHUTE TUNOBE CLieHapuu 3a npunaraHe Ha
paspaboTeHaTta meTtoguka. [Nybnukaums [B.10] nacneasa MHTErpupaHeETo Ha ABE CUCTEMMU
3a ynpaBrieHMe KbM W3UCKBaHUATaA Ha koHuenumata ,MHayctpua 4.0“ AnpobupaHa e
MEeTOAMKa 3a U34MCNABaHe Ha CTeneHTa Ha NPUroAHOCT 3a MHTerpupaHe Ha CbLLeCTBYBaLLM
CUCTEMU 3a YNpaBfieHMe Ha NPOMMLUIIEHN MPOLIECU KbM M3NCKBaHMATA Ha KOHLeNuusTa
MHgyctpua 4.0 ypes npoBexgaHe Ha u3cnenBaHe Ha CUCTEMUM 3a ynpaslieHWEe Ha
e4HOMYHKUMOHANHa MeXaTPOHHO YCTPOMCTBO WM  MHOrOyHKUMOHANHa MexaTpoHHa
cuctema. M3BbplueHa e NbpBOHaYasnHa OueHKa U aHanms Ha CbLLEeCTBYBaLLOTO CbCTOSAHME,
cneg KoeTto OBeTe cucteMu ca HaarpageHu. Cnen mMoaepHusauusiTa cTeneHTa Ha
NPUrogHOCT Ha CUCTEMUTE € NMpeoLieHeHa U pe3ynTaTuTe ca aHanMsmpaHu.
EN  For participation in the competition, 10 publications, referenced and indexed in world-
famous scientific information databases, equivalent to a habilitation thesis, are submitted.
They are in the following areas:
» Design and research of automated mechatronic systems
Publications [B.1], [B.2], [B.5], [B.6], [B.7]
Publication [B.1], presents the design and realization of a test-rig for researching the
parameters of the process of automated closing of containers with screw caps. The
developed test-rig was used to study the parameters of the process of automated closing
containers with screw caps. As a result of the experiment, a regression model of the process
of automated closing of containers with screw caps was created, which considers the
influence of certain factors related to the researched process. Publication [B.2], presents a
test rig for study of parameters of a process of automated assembly of luster terminals is
designed and developed. The aim of the developed test rig is to study the accuracy of
positioning of the transport system during the automated assembly process of luster
terminals. Since data collected during the experiments, reliability analysis of the whole
system has been made. Publications [B.5] and [B.6] are related to the design and
programming of an automated system for seeding, watering and chemical treatment and a
cutting tip part of this system. Publication [B.5] presents the design of an automated system
for seeding, watering and chemical treatment, through which labor costs, processing time,
water, materials and consumables can be reduced. This allows us to integrate and automate
the processes of sowing, watering and chemical treatment in greenhouse farms. The system
is applicable in agriculture and farming, serving to automate some of the activities performed
in greenhouse farms when growing different crops. In a digital environment, modules are
designed that automatically perform their assigned functions. In the automated system, four
modules are designed - a "work area" module, a "tools" module, a "warehouse" module and
a "power and control" module. A conceptual project has been developed according to an
existing methodology. The optimal option for the automated system is selected. A 3D model
and 2D documentation of the automated seeding, watering and chemical treatment system
has been developed. A prototype of the newly designed automated system has been
created. Publication [B.6] presents the design of a new handpiece or other working tool to
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be attached to a "tools" module in an automated seeding, watering and chemical treatment
system. An electrical and programming part of the new instrument has been developed,
which is integrated into the electrical and programming part of the automated system. The
mechatronic system thus created allows the automation of the processes of sowing,
watering, chemical treatment and cutting in greenhouse farms. Publication [B.7] presents
the experimental investigations of the "Gaussian curve" in a newly designed specialized
automated mechatronic system (SAMS) with flat cylindrical parts. It includes a feed hopper,
an examination space, specialized cutters for releasing and separating the workpieces, a
gravity magazine collector and an automatic system for returning the examined workpieces
to the feed hopper for a subsequent cycle. The research was carried out using a SAMS
prototype with flat cylindrical parts that was created for the purpose. The shape of the
distribution and the type of curve that was obtained was analyzed.
» Use of modern technologies in manufacturing processes
Publication [B.3], [B.4]
Publication [B.3] is related to the use of CAD/CAM systems, when generating control
programs for processing parts using CNC machines. In publication a process for mechanical
engraving of large-sized products, with the use of a mobile engraving robot, was developed.
The individual stages of the proposed approach are examined and recommendations related
to their implementation are given. When applying the proposed approach, it is necessary to
use a CAD/CAM system to generate the control programs for engraving. As a result of a
simulation, the main advantages and disadvantages of the proposed new approach were
determined. Publication [B.4], examines the use of additive 3D printing technologies in the
fabrication of mechatronic products. New approaches are given that can be used in the
design and manufacture of mechatronic products as a result of the use of these
technologies. The main advantages that the use of 3D printing technologies provide to the
constructors of mechatronic products are: simplified wiring and assembly; direct embedding
of electronic components and the possibility of using in the structures of components having
different properties in different areas. The influence of the orientation of the manufactured
parts during 3D printing using Fused Deposition Modeling (FDM) technology was
investigated. The results of the research show that the orientation of the parts during their
production with the use of 3D printing technologies has a significant impact on the duration
of the process and the consumption of the materials used. Choosing the optimal orientation
for each part made by FDM 3D printing technology can reduce the time required for the
purpose up to 2 times, and the consumption of materials by about 1.5 times.
» Modernization of automated manufacturing systems
Publications [B.8], [B.9], [B.10]
Nowadays, a significant part of the production and industrial processes are automated
with classic control systems that need to be upgraded to meet the new demands of
digitalization and optimization. In publication [B.8], the main ideas and principles of the
concept "Industry 4.0" are considered and a basic set of technical, organizational and
economic measures that must be followed in the process of upgrading existing management
systems to fulfill the requirements of the concept. Because upgrading in most cases needs
a customized approach, all suggested steps should be reviewed as a minimum, and in some
cases additional steps may be required due to the specifics of the current system.
Publication [B.9] explores the integration of two management systems to the requirements
of the Industry 4.0 concept. A methodology for calculating the degree of suitability for
integrating existing industrial process control systems to the requirements of the "Industry
4.0" concept was approved by conducting a study of control systems for a single-function
mechatronic device and a multi-function mechatronic system. An initial assessment and
analysis of the existing condition was carried out, after which both systems were upgraded.
After the upgrade, the suitability of the systems was reassessed and the results analyzed.
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In publication [B.10], a methodology was developed for quantitative calculation of the
degree of suitability for integration of industrial process management systems to the
requirements of the "Industry 4.0" concept. The main steps constituting the methodology are
defined and the main indicators are described. The main types of scenarios for applying the
developed methodology have been developed.

1.2. Pe3omeTa Ha 6bnrapcku v aHrMMNCKN Ha Hay4YHUTE NyGnMKauum B Hay4Hu
M3gaHus, KOMTo ca pedepupaHn U UHAEKCMPAHM B CBETOBHOU3BECTHMU
6a3m gaHHuM ¢ HayudHa uHdopmauma (Web of Science u Scopus),
pPaBHOCTOMHM Ha XabunuUTauuoHeH TpyA

Dimitrov Sl., L. Dimitrov, R. Dimitrova, St Nikolov, Examination of the process of automated closure of

containers with screw caps, Recent Research in Control Engineering and Decision Making, Volume 199,

B.1 pp. 502-514, Book Series, Springer Nature Switzerland AG 2019, ISBN:978-3-030-12071-9, ISBN:978-3-
. 030-12072-6 (eBook), ISSN:2198-4190, ISSN:21984182,

DOI:10.1007/978-3-030-12072-6_41

Scopus SJR 0.136 Q4

EXAMINATION OF THE PROCESS OF AUTOMATED CLOSURE OF CONTAINERS
WITH SCREW CAPS
Slav Dimitrov, Lubomir Dimitrov, Reneta Dimitrova, Stiliyan Nikolov
A test-rig for the study of the parameters of the process of automated closing of
containers with screw caps is designed and realized. The purpose of the developed test-rig
is to study and manage the parameters of the process of automated closure of screw caps.
The aim of the experiment is to create a regression model of the process of automated
closure of screw caps, which takes into account the influence of certain factors.
M3CNEOBAHE HA NMPOLIECA HA ABTOMATU3UPAHO 3ATBAPAHE HA CbAOBE C
BUHTOBWU KAMAYKU
Cnae [Jumumpos, Jlrnbomup Jumumpos, PeHema [Jumumpoea, CmunusiH Hukomnos
MpoekTupaH 1 peanusmpaH e CTeH 3a uscregsaHe Ha napameTpuTe Ha npoueca Ha
aBTOMaTU3NPaHO 3aTBapsiHE Ha CbAOBE C BMHTOBM Kanadku. Llenta Ha paspaboteHus
TEeCTOB CTEHA € [a u3cnensa u ynpasnsiBa napamMeTpuTe Ha npoueca Ha aBToMaTU3npaHo
3aTBapsiHe Ha BMHTOBM Kanayku. Llenta Ha ekcnepvMeHTa € Aa ce Cb3fafe perpecuoHeH
MOAEen Ha npoueca Ha aBTOMaTU3NPaHO 3aTBapsiHE Ha BMHTOBW Kanayku, KOWTO OT4YMTa
BIMSIHUETO HA onpeaeneHun akTopw.

Dimitrova R., V. Zhmud, N. Petrov, T. Vakarelska, Study accuracy of a transportation system positioning
of a test rig for automated mounting of luster terminals, 9th International Scientific Conference - Research
and Development of Mechanical Elements and Systems (IRMES 2019), 5-7 September 2019, Kragujevac,
B.2 Serbia, IOP Conference Series: Materials Science and Engineering, October 2019, Gold Open Access,
Volume 659, Issue 1, ISSN 17578981, Article number 012031, Code 154497.

DOI: 10.1088/1757-899X/659/1/012031

Scopus (SJR 0.198) Q4

STUDY ACCURACY OF A TRANSPORTATION SYSTEM POSITIONING OF A TEST
RIG FOR AUTOMATED MOUNTING OF LUSTER TERMINALS
Reneta Dimitrova, Vladim Zhmud, Nikolay Petrov, Tatyana Vakarelska
A test rig for study of parameters of a process of automated assembly of luster
terminals is designed and developed. The aim of the developed test rig is to study the
accuracy of positioning of the transport system during the automated assembly process of
luster terminals. On the basis of data collected during the experiments, reliability analysis of
the whole system has been made.
M3CNEABAHE HA TOYHOCTTA HA NO3NUMOHUPAHE HA TPAHCIOPTHA
CUCTEMA 3A ABTOMATU3UPAH MOHTAX HA NNYCTEP KJIEMU
Reneta Dimitrova, Vladim Zhmud, Nikolay Petrov, Tatyana Vakarelska
lMpoekTnpaH n paspaboTeH e cTeHA 3a u3cnegBaHe Ha napameTpuTe Ha npouec Ha
aBTOMaTu3anpaHo crrnobssaHe Ha nyctep knemu. Llenta Ha pa3spaboTteHus cteHa e ga ce
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nmacneaBa TOYHOCTTA Ha NO3NMUMOHUMpPAHE Ha TpaHCcnopTHata cucrtema Mo BpemMe Ha
aBToMaTtun3npaHma npouec Ha crnobsiaHe Ha NyCTep Knemu. Bb3 ocHOBa Ha AaHHuUTE,
C'b6paHI/I Nno BpeMe Ha eKCnepnMmeHTnUTe € HarnpaBeH aHalln3 Ha HaaeXXAHOCTTa Ha udanaTta
cucrtema.

Nikolov S., Dimitrova R., Topov |., New approach at mechanical engraving of details with large sizes,
International Conference on High Technology for Sustainable Development (HiTech) 2019, 10 - 11 October,
B.3 Sofia, 2019, Conference Proceedings, ISBN:978-172814556-3
DOI:10.1109/HiTech48507.2019.9128261
Scopus
NEW APPROACH AT MECHANICAL ENGRAVING OF DETAILS WITH LARGE SIZES
Stiliyan Nikolov, Reneta Dimitrova, Ivan Topov
In this work a new approach for the mechanical engraving of details with large sizes is
proposed. The main stages of the work at engraving of details with large sizes have been
defined. The test of engraving of detail with large sizes has been done. The main advantages
and disadvantages of the proposed approach are determined.
HOB noaxopn nP MEXAHUYHO NrPABUPAHE HA TONTAMO TrABAPUTHU
U3OENUA
CmunusH Hukonos, PeHema [Jumumposa, NeaH Toroe
B pabortata e npeanoxeH HOB MOAXO4 3@ MEXaHW4YHO rpaBMpaHe Ha ronsimMo
rabaputHn umsgenus. [deduHupaHu ca OCHOBHUTE eTanu Ha paboTa U e HanpaBeHa
anpobauusa Ha nogxoda Npwu rpaBupaHe Ha ronsamo rabaputHo uagenune. Onpegenexu ca
OCHOBHUTE NpeauMCTBa U HEAOCTaTbLUM Ha NPeasIOXEHNA Noaxos.
Nikolov S., R. Dimitrova, S. Dimitrov, Using of 3D printing technologies in the manufacture of mechatronic
products, 13th National Conference with International Participation (ELECTRONICA) 2022, 19 - 20 May

B.4 2022, Conference Proceedings, 2022, ISBN 978-166548100-7
' DOI:10.1109/ELECTRONICA55578.2022.9874404

Scopus

USING OF 3D PRINTING TECHNOLOGIES IN THE MANUFACTURE OF
MECHATRONIC PRODUCTS
Stiliyan Nikolov, Reneta Dimitrova, Slav Dimitrov

The successful implementation of the new technologies requires their connection with
the production goals of the companies and the practices and technologies used by them.
The advantages that these technologies provide to the designers of mechatronic products
are indicated. The influence of the orientation of the manufactured products in 3D printing,
using the technology of deposition of molten material, on the need to add supporting material
and the duration of the manufacturing process has been determined.

M3MNON3BAHE HA TEXHONOIMU 3A 3D NPUHTUPAHE MNMPU NPOU3BOACTBOTO
HA MEXATPOHHU U3OENNA
CmunusiH Hukonos, PeHema Jumumposa, Cnas Jumumpos

YcnewHoTo BHeApsiBaHE Ha HOBUTE TEXHONOrMM, M3MUCKBa TAXHOTO CBbpP3BaHE C
NPOU3BOACTBEHUTE LN Ha UpMUTE U U3NON3BAHUTE OT TAX NPAKTUKU U TexHosnorun B
HacTosiwaTta paboTta ca pa3rnegaHy OCHOBHUTE 0611acTu Ha NPUNOXEHNE Ha TEXHONOrnnTe
3a u3paborBaHe upe3 3D nNpuHTMpPaHe nNpu NPOU3BOACTBO HA MEXATPOHHW U3OENUS.
lMocoyeHun ca npegumcTBaTa, KOUTO TEe3N TEXHOSOMMM NPefOoCTaBAT Ha KOHCTPYKTOPUTE Ha
MexaTpoHHM usgenusa. OnpegeneHo BNNAHUETO, KOETO OpueHTauudaTa Ha uspaborsaHuTe
nsgenusa npyu 3D npuHTUpaHe C M3NonN3BaHe Ha TEXHOMOrMsATa Ha oTnaraHe Ha pas3ToneH
MaTepuan okasea, BbpXy HeobxoaumoctTta oT gobaBsiHe Ha nopabpXal, martepuan u
NPOABLIPKMTENHOCTTA Ha NpoLeca Ha nspaboTBaHe.
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R. Dimitrova, S. Nikolov, S. Dimitrov, A. Lazarova, Design of an automated system for sowing, watering

and chemical treatment, EEPES 2023, Kavala, Greece 21-23 June 2023, AIP Conference Proceedings,

B.5 Open Access, Volume 3063, Issue 121 February 2024, Article number 060009, ISBN 978-073544856-8,
. ISSN 0094243X

DOI:10.1063/5.0195835

Scopus SJR 0.164 Q4

DESIGN OF AN AUTOMATED SYSTEM FOR SOWING, WATERING AND CHEMICAL
TREATMENT
Reneta Dimitrova, Stiliyan Nikolov, Slav Dimitrov, Anna-Maria Lazarova

The objective of this work is to constructively design an automated sowing, watering
and chemical treatment system whereby labor costs, processing time, water, materials and
consumables are reduced. It will allow to integrate and automate the processes of sowing,
watering and chemical treatment in greenhouse farms. It will find application in agriculture
and farming, serving to automate some of the activities carried out in greenhouse farms
when growing different crops. In order to achieve this goal, modules will be designed in a
digital environment that will automatically perform their assigned functions. To solve the
task, four modules will be designed in the automated system - "work area" module, "tools"
module, "store" module and "power and control” module. A conceptual design will be made
for the specific task at hand, using an existing methodology. The optimal option for the
automated system will be selected. A 3D model will be developed for each of the modules,
including all structural units. A generic 3D model of the automated system for sowing,
watering and chemical treatment will also be developed. 2D documentation will also be
developed, which will be used to create a prototype of the newly designed automated
system.

NMPOEKTUPAHE HA ABTOMATU3UPAHA CUCTEMA 3A CESAHE, NOJIMBAHE U
XUMUYHA OBPABOTKA
Pexema [Jumumposa, CmunusH Hukonos, Cnae Jumumpos,
AHHa-Mapusi Jlazapoea

Llenta Ha Ta3u paboTta e ga ce npoekTupa aBTOMaTtu3upaHa cuctemMa 3a ceutba,
nonuBaHe n XMMN4YeCKo TpeTupaHe, Ypes KOATO pasxoauTe 3a Tpya, BpemeTo 3a 06paboTka,
BOAaTa, Matepuanute n KoHcymaTusuTe Aa 6baat HamaneHu. ToBa Lie No3BoNu fa ce
WHTEerpmMpar 1 aBTomaTuanpaT npouecute Ha centba, NoNMBaHeE N XMMUYECKO TpeTUpPaHe B
opaHxepunHute gepmn. Cuctemarta e Hamepu NPUroXeHne B CEricCKOTO CTOMAHCTBO U
dhepmMepCcTBOTO, KaTo LLiEe CMY>XN 32 aBTOMAaTU3MpaHe Ha HAKOW OT AENHOCTUTE, N3BBbPLUBAHU
B OpaHXepUMHUTE CTOMAHCTBA NpuY OTrMexaaHe Ha pasnuyHKn Kyntypu. 3a ga ce nocTurHe
Tasu uen, B undpoBa cpeda we 6baat npoekTMpaHu Mogynum KOUTO aBTOMaTUMYHO Luie
N3NbIHsBa Bb3NOXeHUTe UM yHKUuMK. 3a pellaBaHe Ha 3ajadata B aBTomMatmsMpaHaTa
cuctema we Obaat NpoekTUpaHu 4YeTupu mogyna - moayn "paboTHa 30Ha", mogyn
"MHCTPpyMeHTN", Moayn "cknag" n moayn "s3axpaHBaHe M ynpasneHue". 3a KoHKpeTHaTa
3apava we 6bae n3paboTeH nageeH NPoekT no cbliecTByBalla metoguka. e 6bae nsbpax
ONTUMAanHUAT BapunaHT 3a aBTomMaTtmanpaHarta cucrema. Llle 6bae paspaborteH 3D mogen u
2D pgokyMeHTaumMs Ha aBTOMatmM3vMpaHaTa cuctema 3a ceutba, nonmBaHe U XMMUYECKO
TpeTupaHe. Te We ce u3nonseaT 3a Cb3gaBaHe Ha NPOTOTUM Ha HOBOMPOEKTMpaHaTa
aBTOMaTu3npaHa cuctema.

R. Dimitrova, S. Dimitrov, S. Nikolov, A. Lazarova, Design and programming of a cutting nozzle in an

automated seeding, watering and chemical treatment system, 11-th International Scientific Conference

B.6 COMPUTER SCIENCE, 18-20 September 2023, Sozopol Bulgaria, ISBN:979-8-3503-2525-6, 2023 11th
- International Scientific Conference on Computer Science, COMSCI 2023 - Proceedings

DOI: 10.1109/COMSCI59259.2023.10315810

Scopus

DESIGN AND PROGRAMMING OF A CUTTING NOZZLE IN AN AUTOMATED
SEEDING, WATERING AND CHEMICAL TREATMENT SYSTEM
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Reneta Dimitrova, Slav Dimitrov, Stiliyan Nikolov, Anna-Maria Lazarova

The aim of this development is to design a new nozzle or work tool to join the "tools"

module in an automated seeding, watering and chemical treatment system. In addition,

develop the electrical and programming part of the new tool to be integrated into the

electrical and programming part of the automated system. The mechatronic system thus

created allows the automation of the processes of sowing, watering, chemical treatment and
cutting in greenhouse farms.

NMPOEKTUPAHE U NPOrPAMUPAHE HA HAKPAUHUK 3A PA3AHE B
ABTOMATU3UPAHA CUCTEMA 3A CEEHE, NOJINBAHE U XUMUYECKA
OBPABOTKA
Pernema [umumposa, Cnas Jumumpos, CmunusiH Hukonos, AHHa-Mapus Jlazapoea

LlenTa Ha HacTosiwaTa paspaboTka € ga ce MpoeKTMpa HOB HaKpavHWK UMW Olue
paboTeH WHCTPYMEHT, KOWTO da ce nNpUCbeavHn KbM MOAYSN ,MHCTPYMEHTU® B
aBTOMaTM3npaHa cMcTemMa 3a CeeHe, NonneaHe N xmummnyecka obpadbotka. CbLo Taka aa ce
pa3paboTn enekTpuyecka M nporpamHa 4YacT Ha HOBWUS WHCTPYMEHT, KOMTO Ja ce
WHTerpupaTt B enekTpuyeckata u nporpamHa 4acT Ha aBTomaTtusvMpaHata cuctema. Taka
cb3fajeHaTta MexaTpOHHa cucTeMa Mno3BOMsiBa aBTOMaTM3UpaHeTO Ha npouecute Ha
CeeHe, NosiMBaHe, xummyecka obpaboTka 1 psdaHe B OpaHXEePUNHU CTONAHCTBA.

Dimitrova R., S. Dimitrov, D. Totev, B. Bahchevanov, Electrical Control, Program Code and Experimental
Studies of the Gauss Curve in a Specialized Automated Mechatronic System, IEEE International
B.7 Conference on Communications, Information, Electronic and Energy Systems, CIEES 2023, Plovdiv,

Bulgaria, 2023, ISBN 979-835033691-7, Code 196150, 2023.
DOI: 10.1109/CIEES58940.2023.10378762

Scopus

ELECTRICAL CONTROL, PROGRAM CODE AND EXPERIMENTAL STUDIES OF THE
GAUSS CURVE IN A SPECIALIZED AUTOMATED MECHATRONIC SYSTEM
Reneta Dimitrova, Slav Dimitrov, Dimitar Totev, Boyan Bahchevanov

The presented study aims to design an electrical control and program code and
perform experimental studies of the “Gauss curve” in a newly designed specialized
automated mechatronic system (SAMS) with flat cylindrical parts. It includes a feed hopper,
a space for examination, dedicated cutoffs for part release and separation, a self-flowing
magazine collector, and an automatic system for returning the examined parts to the feed
hopper for a subsequent cycle. The research will be carried out using a real purpose-built
SAMS prototype with flat cylindrical work details. The shape of the distribution and the type
of curve to be obtained will be analyzed.

ENNEKTPUYECKO YNPABJIEHUE, MPOIrPAMEH KOO U EKCMMEPUMEHTAIJTHU
M3CNEOBAHUA HA ,,KPUBATA HA TAYC“ B CMELUUATTIUSUPAHA
ABTOMATU3UPAHA MEXATPOHHA CUCTEMA
Penema [Jumumposa, Cnae Jumumpos, Jumumbp Tomes, bosiH baxyesaHo8

Llenta Ha HacTosilwlaTa paspaboTka e p[ga ce u3BbplaTt eKcnepuMeHTanHu
n3cnenBaHus Ha ,kpuBaTa Ha Mayc” B HoBONpoeKTMpaHa cneumanmanpaHa asTomaTusmpaHa
mexaTtpoHHa cuctema (CAMC) ¢ nnockn LumMnuHapudHn getannu. Ta BKOYBa 3axpaHBaly
OyHKep, MPOCTPaAHCTBO 3a M3cCrnedBaHe, CneunanuavMpaHu oTcekaTenu 3a nyckaHe W
pasgensiHe Ha geTannure, camoTedeH MarasvH cbbuparten u aBToMaTMyHa cuctema 3a
BpbllaHe Ha u3cnedBaHWTe JeTannu B 3axpaHBawms OyHkep 3a nocnegpaly, LMKbII.
N3cnepBaHuaTa e ce M3BbpLuaT Ypes peanHo cb3gageH 3a uenta npototmn Ha CAMC ¢
NAOCKM UuMNuHApuMYHKN getannu. e ce aHannsmpa popmaTa Ha pasnpegeneHve u Buga Ha
KpuBaTa, KOATO Le Ce MonyuyMm.
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Totev D., R. Dimitrova, S. Dimitrov, Main steps in the process of upgrade of existing systems for automation
and control of industrial and manufacturing processes in order to fulfill the requirements of the concept
"Industry 4.0", EEPES 2023, Kavala, Greece 21-23 June 2023, AIP Conference Proceedings, Open
Access, Volume 3063, Issue 121 February 2024, Article number 060007, ISBN 978-073544856-8, ISSN
B.8 0094243X

DOI 10.1063/5.0195885
Scopus
(SJR 0.152) Q4

MAIN STEPS IN THE PROCESS OF UPGRADE OF EXISTING SYSTEMS FOR
AUTOMATION AND CONTROL OF INDUSTRIAL AND MANUFACTURING
PROCESSES IN ORDER TO FULFILL THE REQUIREMENTS OF THE CONCEPT
"INDUSTRY 4.0"

Dimitar Totev, Reneta Dimitrova, Slav Dimitrov

Nowadays a significant share of the manufacturing and industrial processes is
automated by classic control systems that need to be upgraded in order to meet the new
requirements for digitalization and optimization. In this paper are reviewed the main ideas
and principles of the concept “Industry 4.0 and is defined a basic set of technical,
organizational and economic measures to be followed in the process of the upgrade of
existing control systems to fulfill the requirements of the concept. Due to the fact that the
upgrade in most of the cases needs customized approach, all proposed steps need to be
reviewed as a minimum required and in some of the cases some additional steps might be
needed due to the current system specifics.

OCHOBHMU CTBIKKM B NPOLEECA HA HAOMPAXXOAHE HA CBHLUECTBYBALLA
CUCTEMU 3A ABTOMATU3ALUA U YNIPABJIEHUE HA MPOMULLUNTIEHU U
NnPOU3BOACTBEHU NPOLECU C LEN U3ANBNHEHUE HA USBUCKBAHUATA HA
KOHLUENMUUATA ,,MHOYCTPUA 4.0
Ldumumbp Tomes, PeHema [Jumumposa, Cnae Jumumpos

B Hawwn gHM 3HauuTenHa yacTt OT NPOM3BOACTBEHUTE M MHAYCTPUanHu npouecu ca
aBTOMaTU3NPAHN C KIacM4Yecku CUCTEMW 3a YynpaBrieHue, kouto TpsaAbBa pa O6baaTt
HagrpageHu, 3a Ja OTroBOPAT Ha HOBUTE M3UCKBaHMA 3a gurutanusaums n onTummsauus.
B Tasu ctratna ca pasrnegaHn OCHOBHUTE MOEN M NPUHLMNN Ha KoHuenuuata ,MHaycTpus
4.0“ n e peduHMpaH oCHOBEH HAabop OT TEXHUYECKU, OPraHM3aUMOHHN N MKOHOMUYECKU
MepKu, kouTo TpsbBa Aa ce cnegpat B npoueca Ha HaAarpaxgaHe Ha CblyecTByBalUUTe
CUCTEMMU 3a yrpaBneHune, 3a Aa U3MNbIHAT U3UCKBAHUATA Ha KoHLenuuaTa. . Nopaan dakra,
4ye HaarpaxgaHeTo B MOBEYETO Cry4vyau ce Hyxaae OT nepcoHanu3upaH NOAXOA, BCUYKU
npeanoXxeHn CTbNkM TpabBa Aa 6baaT npernegaHy KaTo MUHUMYM, @ B HAKOW OT criyvyauTe
MOXe Aa ca HeobxoauMmum OONbAHUTENHW CTbMKWM nopagn cneuudukata Ha TekywaTa
cucTema.

Dimitorva R., S. Dimitrov, D. Totev, Design of methodology to calculate the degree of suitability for
integration to the requirements of the "Industry 4.0" concept, IEEE International Conference on
Communications, Information, Electronic and Energy Systems, 2024 5th International Conference on
B.9 Communications, Information, Electronic and Energy Systems (CIEES), Veliko Tarnovo, Bulgaria, 2024,
pp. 1-5

DOI:10.1109/CIEES62939.2024.10811325

Scopus

DESIGN OF METHODOLOGY TO CALCULATE THE DEGREE OF SUITABILITY FOR
INTEGRATION TO THE REQUIREMENTS OF THE "INDUSTRY 4.0" CONCEPT
Reneta Dimitorva, Slav Dimitrov, Dimitar Totev

The aim of this work is to develop a methodology for quantitative calculation of the
degree of suitability for integration of industrial process management systems to the
requirements of the "Industry 4.0" concept. To achieve this aim, the main steps that make
up the methodology will be defined, and the main indicators will be described in them. The
main types of scenarios for applying the developed methodology will be developed.
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NMPOEKTUPAHE HA METOOUKA 3A USYHUCIIABAHE HA CTEMNEHTA HA
NPUTOAHOCT 3A MHTEIrPALUMUA KbM USUCKBAHUATA HA KOHLUENMUUATA
,AHOYCTPUA 4.0“

Penema [umumposa, Cnae Jumumpos, Jumumsbp Tomes

Llenta Ha HacToswaTta paboTta e ga ce paspaboTm mMetoguka 3a KONMYeCTBEHO
n3dyncnsiBaHe Ha cTeneHTa Ha NPUro4HOCT 3a MHTErpupaHe Ha CUCTEMU 3a ynpaBrieHne Ha
WHOYCTPManHMW npouecu KbM W3UCKBaAHMATA Ha KoHuenuuaTta Muayctpus 4.0 3a
NocTUraHeTo Ha Tas3u uen we 6baaTt geduHMPaHN OCHOBHUTE CTBIMKW, CbCTaBMsBALLN
MeToaukaTta, kato B TaX We 6baar onmMcaHM OCHOBHUTE uHaukaTopu. Lle Obaar
pa3paboTeHn OCHOBHUTE TUMOBE CLEHapuM 3a npunaraHe Ha paspaboTeHaTa meToauka.

Dimitorva R., S. Dimitrov, D. Totev, Examination of the possibilities of integration of control systems to the

requirements of the "Industry 4.0" concept of a single-function mechatronic device and of a multi-function

B.10 mechatronic system, 2024 5th International Conference on Communications, Information, Electronic and
. Energy Systems (CIEES), Veliko Tarnovo, Bulgaria, 2024, pp. 1-7

DOI: 10.1109/CIEES62939.2024.10811134

Scopus

EXAMINATION OF THE POSSIBILITIES OF INTEGRATION OF CONTROL SYSTEMS
TO THE REQUIREMENTS OF THE "INDUSTRY 4.0" CONCEPT OF A SINGLE-
FUNCTION MECHATRONIC DEVICE AND OF A MULTI-FUNCTION MECHATRONIC
SYSTEM
Reneta Dimitorva, Slav Dimitrov, Dimitar Totev

The aim of this work is to investigate the integration of two management systems to
the requirements of the "Industry 4.0" concept. In order to achieve this goal, an established
methodology for calculating the degree of suitability for the integration of existing industrial
process control systems to the requirements of the "Industry 4.0" concept will be approbated
by conducting research on the control systems of a single-function mechatronic device and
a multi-function mechatronic system. An initial assessment and analysis of the existing
situation will be carried out, after which both systems will be upgraded. After the
modernization, the suitability of the systems will be reestimated and the results analysed.

N3CNEOBAHE HA Bb3MOXHOCTUTE 3A UHTETPUPAHE HA CUCTEMU 3A
YMNPABJIEHUE KbM U3BUCKBAHUATA HA KOHLUENMUUATA ,,MUHOYCTPUA 4.0 3A
EOHO®YHKLUMOHATHO MEXATPOHUYHO YCTPOUCTBO U
MHOIO®YHKUUOHANNTHA MEXATPOHUYHA CUCTEMA
Penema [umumposa, Cnae Jumumpos, Jumumsbp Tomes

Llenta Ha Ta3n paboTa e ga ce u3cnegBa WHTErpypaHeTo Ha ABe cuctemMu 3a
ynpaBneHue KbM N3NcKBaHNATa Ha KoHuenuusTta ,MHgyctpus 4.0“ 3a nocTuraHeTo Ha Tasu
uen we 6bae anpobupaHa mMeToAMKa 3a M3YUCIISIBAHE Ha CTeneHTa Ha NpurogHocT 3a
WHTErpMpaHe Ha CbLUECTBYBaLLM CUCTEMM 3a YNpaBieHWE Ha NPOMULLINIEHM NMPOLECU KbM
N3nCKBaHuATa Ha KoHuenuusTta ,Hayctpua 4.0° ypes npoeexgaHe Ha u3cnenBaHe Ha
CACTEMM 3a ynpaBneHue Ha efHOMYHKLUMOHANHO MEeXaTPOHHO YCTPOWUCTBO MU
MHOroyHKUMOHaNHa mexatpoHHa cuctema. e 6bae nsBbplueHa nbpBoHayanHa oueHka
W aHanuM3 Ha CblUeCTBYBaLLOTO CbCTOSIHWE, Cred KOeTo ABeTe cucTemu we 6baar
HagrpageHn. Cnen mogepHusauumaTa CTeneHTa Ha NpUrogHocT Ha cuctemuTe we 6bae
npeoueHeHa n pesyntatuTe we 6baaT aHannanpaHu.

2. NYBNUKALWUU U3BbH PABHOCTOUHUTE HA XABUITUTALUUOHEH TPYQ
2.1.HayyHu nyb6nukaums B HayYHUM WU3[aHUA, KOUTO ca pedepupaHn wm
MHOEKCMpPaHU B CBETOBHOU3BECTHU 6a3n AaHHU ¢ Hay4YyHa uHdopmauus
2.1.1. XapaktepucTMka Ha nyo6nukauuute B Hay4YHU U3[aHUSA, KOUTO ca
pecdepupaHm M MHOEKCMpPaHU B CBETOBHOM3BECTHU 6a3n AaHHM C
Hay4Ha uHdopmauma
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BI' 3a yuyacTne B KOHKypca ca npegcraBeHun 15 HayuHu nybnuvkaumm, pedepupanu m
WHOEKCUpaHU B CBETOBHOM3BECTHU 6a3n A4aHHU € Hay4Ha nHdopMauums. Te ca B crniegHuTe
obnacrtu:
> [poekTupaHe n nscnenBaHe Ha pob6oTK ¢ napanesniHa KWHeMaTuKa
My6nukauumn [[7.1], [[7.2], [T7.3]
My6nukauna [[7.1] npegnara meTogonornsa 3a NPOeKTMpaHe Ha HUCKOCTOMHOCTHU
poboTn C napanenHa kuHemaTtuka. MeTtogonoruata npeanara antepHatMBa Ha
Knacuyeckute MeTOAW, M3NOoNn3BaHW Npu MpoekTUpaHeTo Ha poboTu C napanenHa
KMHEMaTMKa, OTYMTaNKN Bb3MOXHOCTUTE Ha cbBpemeHHUTe CAD/CAE cuctemmn, KoeTo € oT
ocobeHO 3HayeHWe nopaan orpaHMyeHns (UHAHCOB pecypc 3a MNpPoeKTMpaHe WU
NPOM3BOACTBO Ha HUCKOCTOMHOCTHM pobOoTM C napanenHa kvHematuka. OnucaHun ca
OCHOBHUTE KNnacuyeckn MeToau, U3nonssBaHn Npyu NpoekTupaHeTo Ha poboTn ¢ napanenHa
KMHemMaTuka, Ha oTaernHuTe etanu OT npeanaraHata MeTofonorus U Bb3MOXHOCTUTE 3a
YCKOPEHO pellaBaHe Ha CbOTBETHUTE 3agdaym ¢ uanonssaHeto Ha CAD/CAE cuctemw.
[apeHun ca npenopbkn 3a MeToANTE N cpeacTBaTa, U3Mnon3BaHn Ha BCEKU OT NPeanoXeHnTe
eTanu. lNpeanoxeHata MeTOA0ONMS MOXe Aa NOCNYXW KaTo OCHOBa 3a onpefensHe Ha
OCHOBHUTE CTbIKU, N3BBPLUBAHU NpU NPOEKTUpaHe Ha poboTu C napanernHa KMHemaTuka.
PaspaboTeHaTta MeTogonorus € TectBaHa 3a NpoekTmpaHe Ha HUCKOCTOMHOCTEH pPoboT C
napanenHa KMHeMaTuka, C TOYHOCT Ha no3uumoHupaHe 0,1 mm. AHanuauMpaHu ca
pe3yntatuTe OT MpunaraHeTo Ha npeanoxeHara metoavka. B nybnukauus [[7.2] ca
AevHpaHm npobremuTe, Bb3HMKBALLM NPWU MPOEKTUPAHETO Ha poboTn C napanenHa
KnHemaTtuka. HanpaBeH e aHanus3 Ha npuyanHuTe 3a Te3n npobnemu. NocoveHn ca metoam
3a pellaBaHe Ha NOCTaBeHWUTe 3aJayu, npunaraHn B CbBpeMeHHUTe poboTu ¢ napanenHa
KnHemaTtuka. Tasu ctatus obobuiaBa v npeacraBs BCUYKM Te3n npobnemu n aHanusupa
BCEKN OT THAX, C Len Aa CNyXu KaTo NbpBOHaYyasHO PbKOBOLACTBO 3a MHXeEHepuTe npu
NPOEeKTUPaHETO Ha HOBWU PeHTabuNHKW NapanenHn poboTr, KOUTO OTrOBapPSAT Ha HyXXAUTe Ha
ANCKPETHOTO Mpomn3BOoACTBO. VMiMa MHOro HayyHw TpyaoBe no Tasn Tema, HO Te ca
dooKycupaHM camMO BbPXY KOHKpeTeH npobnem, npeacTaBAnkM MeTo4 3a HeroBoTo
pewasaHe. B noseyeTo crniyyan te3n mMetoaum He ca obobuieHun u ce npunarat camo 3a
onpeaeneH Tun KOHCTpykunsa. CnegoBaTtenHo, Korato NpoekTupaT, uHxeHepute Tpsbea ga
npoy4at BCUYKM Te3n METOAM U BHUMAaTenHo ga msbepat noaxogswmuTe, KOUMTO AasaT
MakcumarsnHa npou3BOAUTENHOCT, NPoLec, KOUTO OTHeEMa 3HauuTernHo Bpeme. ETo 3auwo
Tasn ctatvs MOXe fa nognoMorHe npoueca Ha npoekTupaHe, KaTo fajde NMbpBOHA4aneH
nornes Bbpxy BCUYKU Bb3MOXHU NPoBeMun, a 3a HAKOM OT TSIX ca NpeAcTaBeHU KOHKPETHM
peLlleHns OT pasnuyHn aBTOpU M KOMNaHun. Mo TO3n HaYMH BPEMETO 3a NpoeKkTupaHe 3a
WHXEHEepPWU, KOUTO He ca ce cbnbCckBanu ¢ PyHKUMUTE Ha napanenHute poboTtn, Moxe aa
ObOe [OpacTMYHO HamManeHo, HeLlo, KOeTo e OT rofsMO 3HayeHwe 3a [HellHaTa
aBTomaTusauua. B nybnukaums [[7.3], e npeactaBeHa HoBa knacudukaums Ha poboTun ¢
naparnersnHa KuHemaTuka, KOATO [ia ce U3rnon3sa nNpu NpoekTMpaHeTo UM, 3a ornpeaernsHe Ha
HeobOxogMmaTa KMHeMaTuMyHaTa CTPYKTypa B 3aBUCMMOCT OT >XeNaHuTe OBWKEHUS Ha
KPanHOTO U3MbITHUTENHO 3BEHO.
» W3non3BaHe Ha CbBPEeMEHHU TEXHONOrM1 B NPON3BOACTBEHUTE NpoLiecu
My6nukauusa [[7.5], [[7.11]
B nybnukauua [['7.5] e npegcrtaseHo NpoekTupaHe Ha aBTomMaTusnpaHa cuctema 3a
NPOM3BOACTBO Ha KOMMOCT, 3axpaHBaHa OT U3TOYHULM Ha 3eneHa eHeprusa. PaspaboTeHu
ca cneuuManuavpaH anropuTbM 3a YynpasfieHMe W NporpamMeH Ko4 3a HeroBoTo
UMNIeMeHTMpaHe B cuctemaTta. 3a HabnwogeHne u guarHoctvka Ha cuctemaTta e
nanonseaHa SCADA cuctema, KoeTo Mno3BonsiBa ga ce onTtuMMmuavpa 1M aBToMaTuaupa
HenHaTa pabota. lNybnukaumsa [I7.11] e cBbp3aHa ¢ pa3paboTBaHe Ha MaTeEMATUYECKU
MoJersi, Ha NpeMecTBaHNATa B UHCTPYMEHTUTE U3MON3BaHW Npy pa3cTbpraalLy onepaumm
N3BbpLUBaHM Ha obpaboTeawm UeHTpu. 3a norydaBaHe Ha MaTemaTUyeckusi MOAen e
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npoBedeH MbfieH TpuakTopeH ekcnepuMmeHT. Pesyntatute oOT Hero ca obpaboTeHu
CTaTUCTUYECKN U € U3BEeEH PErpecroHeH MateMaTuieckn mogen. HanpaseHo e rpadpuyHo
npeacraBAHe Ha MOMyvYeHMs MatemMaTuyecku Mogen, 4vpe3 UKCUpaHe Ha HAKOM OT
npomeHnueuTe daktopu. M3BegeHuss matemaTMyeckm Moden W HeroBata rpaduyHa
WHTeprnpeTauMs No3BonsBaT [da Ce HanpasBu npefBapuTeNnHa OUeHKa Ha nonyvyaBaHuTe
NPEeEMECTBaHNA B Pa3fMYHN PeXeLuM UHCTPYMEHTU NPU pasfinyHU pPeXnMM Ha psi3aHe, B
pasnu4Hy obnacTn Ha pascTbpreaHuTe oTBOpU. [peaBapuTenHa oueHka Ha nonyyaBaHuTe
npemecTBaHund, NO3BoNsIBa Aa usbepat NoAXOLALUN pPeXEeLn UHCTPYMEHTU N PEXUMUN Ha
psA3aHe 3a pa3CcTbpreaHe Ha OTBOPWY C pasnuyHa OAbIKMHA.
> TpoekTupaHe Ha po6OTU3NPaHU KINETKU 3a NPOM3BOACTBO Ha AeTaunu, 4vpe3s
neeHe B NOCTOSAAHHU ¢hopMU, NoOA HansAraHe
My6nukauuwn [I'7.4], [[7.6], [[7.7], [[7.8], [[7.9], [[7.13]
Mybnukaumn [I7.4], [[7.6], [[7.7] v [['7.13] pasrnexgat BbMPOCU CBbP3aHU C
NPOEKTMpPaHeToO Ha pPobOTU3NPAHW KNETKM 3a MPOU3BOACTBO Ha [eTaunv ypes reeHe B
noctosiHim cpopmu. MNMybnukauma [[7.4] e cebp3aHa ¢ M3bop Ha npomMuLlneHn poboTn 3a
obcnyxBaHe Ha MallMHW 3a NeeHe nof HansraHe. Pasrnexga pelwaBaHeTo Ha 3ajaya 3a
n36op Ha onTMManeH CTPYKTYpeH BapuaHT Ha npoMuLneH poboT 3a n3saxaaHe Ha OT/IMBKU
OT MalWnHW 3a neeHe noa HangdraHe. PopmMynupaH e NpobnembT 3a U3Bop Ha onTumaneH
CTPYKTYPEH BapuaHT 1 ca onpeaeneHn HeroBute xapakrepHu ocobeHocTu. MNpeacraBeHu
Cca OCHOBHWUTE eTanu Ha MeTOAOMNOrns 1 NPUNoXeH coTyep 3a pellaBaHe Ha npobnema.
Cnep aHanu3 Ha U3MCKBaHNSATa KbM EKCTpaKTopa ce onpeaens MHOXeCTBO OT KpUutepun 3a
OLeHKa Ha KOHCTPYKTUBHUTE BapuaHTu. B nybnvkauum [[7.6] n [['7.7] ca cBbp3aHn ¢ n3dop
Ha npomMuneHn poboTn 3a u3BaxgaHe Ha nofyyaBaHWTe OTNIMBKM M 3a obmasBaHe Ha
NMOCTOSIHHUTE Nespckn opMu Npu obcnyxBaHe Ha MalUWHW 3a neeHe, B poboTuampaHu
knetkun. MNybnukauma [[7.6] pasrnexga Hakon npobnemun cCBbp3aHM C aBTOMaTU3MpaHe
paboTaTta Ha MalUMHK 3a NeeHe C BUCOKO HansraHe, npu npou3BOACTBOTO Ha AeTaunu oT
anymuHmin 1 cnnasute My. [eduHupaHn ca BBHIMOXHOCTUTE 3a W3NON3BaHe Ha
npomuwineHn poboTtn, Nnpu aBTomaTusMpaHe pabortata Ha MalUMHU 3@ NeeHe C BUCOKO
HansraHe. PaspaboteHa e cuctema 3a KOMMSIEKCHA OUEHKa Ha TexHU4YeckuTe
XapaKTepPUCTMKN Ha NPOMULLNEHN POBOTU, M3MNOM3BaHM 3a M3BaXOaHe Ha OTMMBKM OT
MalMHW 3a NeeHe C BWCOKO HanaraHe. [ageHu ca npenopbku 3a M3Mon3BaHe Ha
cb3gageHata cuctema. [llybnukaums [[7.7] npegcraBa pesyntatute OT WU3BbPLUEHO
n3crneaBaHe Ha YyBCTBUTESNHOCT, HA peLIeHMEeTOo Ha 3aJada 3a onTMMM3aums Ha pasMepeH
ped, Ha MHeBMATMYHO 3a4BVXXBaHW NTIMHENHN MOAYNM 3a 0O6MasBaLLM NPOMULLIIIEHN POBOTK.
3a uenTta e npegnoXeH maremaTU4yeckM MoAen, Ha 3agadaTta 3a usbop Ha onTumaneH
pasmepeH OuanasoH 3a TeXHUYECKU MPOAYKT C OrpaHuYeHus 3a MNpUnoXuMocTTa Ha
erneMeHTUTe B pasMepHus guanasoH. [poyvyeHO e BNUAHMETO Ha napameTpuTe Ha
MaTeMaTuyeckna mMogert Bbpxy ONTUMAariHOTO pelleHue C Len afekBaTHO oTpassBaHe Ha
NpOTUBOPEYNBUTE MHTEPECU Ha npousBoauTens u notpebutenute. PelwweHneTo e
KOMMPOMUC MEXAY W3UCKBaHUATA Ha notpebutenute 3a no-ronsMa NIAbTHOCT Ha
pasMepHUa OuanasoH, KOSATO HaMbfIHO Aa 3aJ0BOMM TbPCEHWTE OT TAX napameTpu Ha
NMHEBMATUYHO 3aABMXBAHW NMHEMHM MOLYNN U U3UCKBAHMUSITA Ha NPOM3BOAMTENS 3a MOo-
HWCKa NAbTHOCT Ha pa3MepHUs AvanasoH C Lern Npons3BoACTBO Ha No-rorieMu naptngn ot
onpegerieH TMnopasMep W HamansiBaHe Ha NpPOU3BOACTBEHUTE pa3xoauTe. 3a uUenTta
ONTMMM3aLMOHHaTa 3aava e pelleHa 3a pasfMyHu CTOMHOCTU Ha n3bpaHu napameTpu Ha
MaTemMaTuyeckua mModen, npu 3anasBaHe Ha ocTaHanuTe napameTpu, U e onpegeneHo
TAXHOTO BNUSAHWE BbPXY ONTUMANHOTO pewenne. [lybnukauma [[7.8] npeacrtassa
pesyntatute OT Mu3crnedBaHe Ha [JeTannu, WU3non3eBaHM B MeXaTPOHHW MNpPOOYKTH,
npounsBeieHn C METOAMTE 3a feeHe B NOCTOSIHHA popma, Ypes3 rpaBUTaLMoOHHO JieeHe U
neeHe nopd HandraHe. AHanusupaHu ca MeToauTe 3a feeHe B MOCTOSHHW ¢hopMu U ca
nocodeHn TexHuTe npeauMmcTBa UM HepgocTatbuuM. Bb3 ocHoBa Ha aHanm3a Ha
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CblUeCcTBYyBalUM Knacugukaumm Ha MexaTpOHHU NPOAYKTU, OTYUTaKM ocOBeHOCTUTE Ha
npouecuTe 3a fieeHe B NOCTOAHHN POPMU € NpearnoXeHa HoBa Kracudukaums Ha oTneTu
B MOCTOAHHA dhopma [eTannu, U3non3BaHW B MexaTpoHHW Npoayktu. [eTtannute ca
KnacuuumpaHn B LIECT rpynyM No OTHOLUEHME Ha MNPUMIOXKEHWETO MM B MeXaTpOHHUS
npoaykt. Knacudpukaumsata gasa nHgpopmaums OTHOCHO U3MNOn3BaHUS MeTo[ 3a JieeHe B
NnocTosiHHa hopma, Matepuana U MexaTpOHHUS MPOAYKT, KOWTO BKMYBa AeTanna. Ta
n3nonssa OTBOpPEHa Cxema, KOATO Mo3BOSsBa pasluMpsiBaHe U No-HaTaTbLUHO pasBuUTuHE.
Bb3moxHO e pobaBsaHe Ha noeye knacuduumpaHum pgetamnu u/vnn pobaeBsiHe Ha
KnacudukaunoHHu rpynu. PaspaboTeHaTa knacudukauusa e noaxoasila 3a M3nona3saHe
npu paspaboTBaHe Ha METOAM 3a NMPOEKTUpaHe U ONTUMM3aumst poBOTM3MPaHN CUCTEMMN,
obcnyxBalluy MalMHW 3a neeHe B NOCTOSAHHU dopmu. ybnukaums [[7.9] e ceBbp3aHa C
n3bop Ha NpomuLineHn poboTu 3a obCny)XBaHe Ha MalUMHW 3a fleeHe NnoA Hansrade.
MpeacTtaBs pesynTtatm OoT npunaraHeTo Ha noaxon 3a u3bop Ha onTMManeH pasmepeH
AnanasoH Ha usgenueto "lNMHeBMaTUYHO 3adBWXKBaH NMHeeH Moayn", u3non3eaH 3a
peanuanpaHe Ha BEPTUKaNHO JIMHENHO OBWXEeHWe Ha obmassalim poboTu M3non3saHu 3a
obcnyxBaHe Ha MalWHKM 3a feeHe nof HandraHe. V3BbplleHO € nasapHo npoy4saHe,
n3bupaHn ce Kputepurm 3a ONTUMANHOCT U € MNpeasioXeH MaTemaTUdecku mopen Ha
npobnema. MogenbT oTunTa cneuyndmnyHa xapakrepuctmka Ha npobnema - BCekn Moayn
MOXe Ja Ce MPUMoXnM caMoO KbM onpefefnieHa rama MalluvHU 3a fleeHe nof Hansrade,
narpageHun criopeq cunata Ha 3aknovBaHe Ha MawmHata. lNpegnoxeH e yHuBepcaneH
noaxoA 3a onTUMU3MpaHe Ha pasmepHaTa rama, crnef uarpaxaaHe Ha KOHKpeTHU Moaenu
Ha TbpceHe n pasxoaun. lMybnukauma [[7.13] npegnara, n3non3eBaHe Ha MeToda 3a
pasrpblyaHe Ha yHKumMATa Ha kadectBoTo Quality Function Deployment (QFD), 3a ga ce
oT4yeTaT M3UCKBAHWATA Ha KNMEHTa Npy NMPOEKTUPAHETO Ha creuuanuMaMpaHun KneTku 3a
MaLLMHHO NeeHe nojg BUCOKO HandraHe. NpeanoxeH e metoq 3a uanonssaHe Ha ase QFD
MaTpuum, Ha eTana Ha geduHMpaHe Ha 3aJaHUeTo 3a NpoeKTUpaHe Ha cheunanuMsvpaHmn
KNeTkM 3a MalUMHHO JieeHe nof BWCOKO HandraHe. ToBa MO3BOSMS Ja Ce OUEHST
M3NCKBaAHMATA Ha KNWEHTa, CBbpP3aHM CbC CTeneHTa Ha aBTomaTu3aums, paboTHM
napameTpu WM LeHaTa Ha npoekTMpaHaTa KneTka. [JageHu ca eKCnepTHU OLEHKM Ha
BPb3KMTE MeXAay CTeneHTa Ha aBTomaTusaumsa, paboTHMTe napameTpyu U KOMMOHEHTUTE
narpaxgawm knetkata. OnpegeneHn ca B3auMOAEWCTBUSTA MeXOY KOMMOHEHTUTE Ha
Knetkata W BpPb3KATE MeXQy XenaHuTe OT KIMeHTa napamMeTpuTe Ha KheTkaTa.
lMpeanaraHns meTof, CbLUECTBEHO HaMansBa pucka ot NpoMeHn B 6aszoBaTa KOHCTPYKUUS
Ha nNpoekTMpaHaTa KneTkaTta 3a MalUMHHO JfieeHe Mo BUCOKO HansiraHe, U CBbp3aHuTe C
TOBa pasxou, Ypes NPaBUTHOTO AedUHUPAHE Ha XeNnaHUaTa Ha KNneHTa.
» [MMporpamupaHe u ynpaBneHMe Ha aBTOMaTU3npaHM MexXaTPOHHU YCTPOMCTBA,
cucTemMm n pob6otu
My6nukauuu [[7.10], [I7.12], [[7.14]
My6nukauna [7.10], pa3rnexga npouenypa 3a u3cnenBaHe Ha afeKBaTHOCTTA Ha
HenvHeeH HecTauuoHapeH aepoanHamunyeH mogen. M3cnegBaHa e Bb3MOXHOCTTa 3a
GanaHcMpaHe M yCTOMYMBOCTTA Ha Moferna BbB BMCOYMHHO-CKOPOCTHWUSA AManasoH Ha
paboTa Ha peanHua camonet. OnpegeneH € gvManas3oHbT OT BUCOYMHU M CKOPOCTU Ha
noneta, B KOWTO NOBeAEHNETO Ha obekTa n mogena cbBnagat. B nybnukauusa [7.12], e
HanpaBeHO MofgenupaHe Ha pabotata Ha cuctemata NAVSTAR-GPS, onpegensiwa
no3vUMNTE Ha CMbTHUUUTE W PasCTosiHMATA OO TSAX. Taka nonydeHata uHdopmauma e
BbBe[EeHa B KOMMIOTHbP 3a ynpasreHne Ha aBTOHOMEH 6e3nmnnoTeH netateneH anapart, a
AAHHMTE Ha OTKasanute CNbTHMUM OT paboTellaTta KOHCTeNnaumsa ca 3aMeHeHU C Te3un oT
mogena. OcHoBHaTa uen e nogobpsiBaHe Ha TOMHOCTTA U Hag4eXaHOCTTa NpU NUNOTUPaHe
N HaBuraumsa Ha 6e3nunoTHM netaTtenHu anapatu. B nybnukauma [[7.14], e npegnoxeH
MeTog 3a pewaBaHe Ha LQR - 3agavarta (Linear Quadratic Regulator), nanonssaiy
anropuTbM 3a onTumMM3MpaHe Ha msbopa Ha TernoBHuM matpuum Q n R B LQR, 4pes
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MUHUMU3MpPaHe Ha rpeLukaTa. OCHOBHOTO NPeAMMCTBO Ha NPeanioXeHna MeTo e, vye Lopu
N Aa He ce NO3HaBaT rpaHNLNTE B KOUTO CE UBMEHAT ENEMEHTUTE OT BEKTOPA Ha CbCTOSIHME
1 ynpasnsBalLmMTe CUrHanu, Moxe fia ce HacTpou cuctemarta caMo KaTo ce cnassaTt obLmTe
N3NCKBaHWs 3a 3agaBaHe Ha TernoBHuTe matpuum Q n R.
» OO6y4yeHue No MexaTpPOHMKa Ype3 U3nosi3aBaHe Ha NPaKTU4YeCcKU 3agaum
My6nukauus ['7.15]
HapactBawuTe n3nckBaHUA Ha nasapa Ha TpyAda MoCTaBAT 3HAYUTENHO MO-BUCOKM
KpuTepumn 3a ka4ecTBO Ha obpasoBaHMeTo. TOBa B NbfIHA CTEMNeH BaXu 1 3a 00y4eHneTo no
MexaTpoHMKa, CpaBHUTENHO HoBa obnacTt B uHayctpuata. lNpencraseHaTta nybnukaums
[[7.15] pasrnexpa onuTa Ha aBTOpUTE B M3NON3BAHETO Ha crneumanuanpaHn ydebHu
MaTepuanu n noaxoau 3a obyyeHue No MexaTpoHuKa 1 pesyntatv oT CbBMecTHaTa paboTa
Ha y4MTenu 1 y4eHuum Npu KOHCTPYMPAHETO Ha crneumanmanpaHm MexaTpoHHM YCTPOMCTBA.
EN  For participation in the competition, 15 scientific publications, referenced and indexed
in world-famous scientific information databases, are submitted. They are in the following
areas:
» Design and research robots with parallel kinematics
Publications [I'7.1], [[7.2], [[7.3]
Publication [I'7.1] proposes a methodology for designing low-cost robots with parallel
kinematics. The methodology offers an alternative to the classical methods used in the
design of robots with parallel kinematics, taking into account the capabilities of modern
CAD/CAE systems, which are of particular importance due to the limited financial resources
for the design and production of low-cost robots with parallel kinematics. The main classic
methods used in the design of robots with parallel kinematics are described at the individual
stages of the proposed methodology and the possibilities for accelerated solving of the
relevant tasks with the use of CAD/CAE systems. Recommendations are given for the
methods and means used at each of the proposed stages. The proposed methodology can
serve as a basis for determining the main steps performed when designing robots with
parallel kinematics. The developed methodology is tested to design a low-cost robot with
parallel kinematics, with a positioning accuracy of 0.1 mm. The results of the application of
the proposed methodology have been analyzed. In publication [[7.2], the problems arising
in the design of robots with parallel kinematics are defined. An analysis of the causes of
these problems was made. Methods for solving the defined problems applied in modern
robots with parallel kinematics are indicated. This article summarizes and presents all these
problems and analyzes each of them, with the goal of serving as an initial guide for engineers
in designing new cost-effective parallel robots that meet the needs of discrete
manufacturing. There are many scientific works on this topic, but they are focused only on
a specific problem, presenting a method for its solution. In most cases, these methods are
not generalized and only apply to a specific type of construction. Therefore, when designing,
engineers must study all these methods and carefully select the appropriate ones that give
maximum performance, a process that is significantly time-consuming. That is why this
article can help the design process by giving an initial view of all possible problems, and for
some of them, specific solutions from different authors and companies are presented. Thus,
the design time for engineers who have not encountered the features of parallel robots can
be drastically reduced, something that is of great importance for today’s automation. In
publication [I'7.2], a new classification of robots with parallel kinematics is presented to be
used in their design to determine the required kinematic structure depending on the desired
motions of the end-effector.
» Use of modern technologies in manufacturing processes
Publications [I'7.5], [['7.11]
Publication [I'7.5] presents the design of an automated composting system powered
by green energy sources. A specialized control algorithm and program code for its
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implementation in the system have been developed. A SCADA system is used for monitoring
and diagnostics of the system, which allows to optimize and automate its operation.
Publication [I'7.11] is related to the development of a mathematical model of the
displacements in the tools used in boring operations performed on machining centers. A
complete three-factor experiment was conducted to obtain the mathematical model. Its
results were processed statistically and a regression mathematical model was derived. A
graphical representation of the obtained mathematical model was made by fixing one of the
variable factors. The derived mathematical model and its graphical interpretation allow a
preliminary assessment of the resulting displacements in different cutting tools under
different cutting modes, in different areas of the boring holes. A preliminary evaluation of the
resulting displacements allows to choose appropriate cutting tools and cutting modes for
boring holes of different lengths.
» Design of robotic cells for the manufacturing of parts, by casting in permanent
forms, under pressure
Publication [[7.4], [['7.6], [['7.7], [T'7.8], [['7.9], [['7.13]
Publications [[7.4], [[7.6], [['7.7] and [I'7.13] address issues related to the design of
robotic cells for the manufacturing of parts by casting in permanent molds.Publication [['7.4]
is related to the selection of industrial robots for the maintenance of die casting machines.
Deals with solving the problem of choosing an optimal structural variant of an industrial robot
for removing castings from die casting machines. The problem of choosing an optimal
structural variant is formulated and its characteristic features are determined. The main
stages of methodology and applied software for solving the problem are presented. After
analyzing the requirements for the extractor, a set of criteria is determined for evaluating the
design options. Publications [['7.6] and [['7.7] are related to the selection of industrial robots
for extracting the obtained castings and for spraying the permanent casting molds in the
service of casting machines, in robotic cells. Publication ['7.6] examines some problems
related to automating the operation of high-pressure casting machines, in the manufacturing
of parts from aluminum and its alloys. The possibilities of using industrial robots in
automating the operation of high-pressure casting machines are defined. A system has been
developed for the comprehensive evaluation of the technical characteristics of industrial
robots used to extract castings from high pressure casting machines. Recommendations
are given for using the created system. Publication [['7.7] presents the results of a sensitivity
study of the solution of a dimensional order optimization problem of pneumatically driven
linear modules for spraying industrial robots. For this purpose, a mathematical model of the
task of choosing an optimal size range for a technical product with restrictions on the
applicability of the elements in the size range is proposed. The influence of the parameters
of the mathematical model on the optimal solution has been studied in order to adequately
reflect the conflicting interests of the producer and consumers. The solution is a compromise
between the user's requirements for a higher size range density to fully satisfy their
pneumatically driven linear module parameters and the manufacturer's requirements for a
lower size range density in order to produce larger batches of certain size and reduce
production costs. For this purpose, the optimization task was solved for different values of
selected parameters of the mathematical model, while preserving the remaining parameters,
and their influence on the optimal solution was determined. Publication [I'7.8] presents the
results of a study of parts used in mechatronic products produced by the methods of
permanent mold casting, gravity casting and pressure casting. Casting methods in
permanent molds are analyzed and their advantages and disadvantages are indicated.
Based on the analysis of existing classifications of mechatronic products, taking into account
the peculiarities of permanent mold casting processes, a new classification of permanent
mold cast parts used in mechatronic products is proposed. The parts are classified into six
groups according to their application in the mechatronic product. The classification gives
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information about the permanent mold casting method used, the material and the
mechatronic product that comprises the part. The classification uses an open scheme that
allows for expansion and further development. It is possible to add more classified details
and/or add classification groups. The developed classification is suitable for use in the
development of methods for the design and optimization of robotic systems serving
permanent mold casting machines. Publication [[7.9] is related to the selection of industrial
robots for the maintenance of die casting machines. Presents results of the application of
an approach for selecting the optimal dimensional range of the "Pneumatically Actuated
Linear Module" article used to realize vertical linear movement of sprayer robots used to
service die casting machines. A market study was carried out, optimality criteria were
chosen and a mathematical model of the problem was proposed. The model takes into
account a specific characteristic of the problem - each module can only be applied to a
certain range of injection molding machines, built according to the locking strength of the
machine. A universal approach is proposed for optimizing the size range, after building
specific demand and cost models. Publication [[7.13] suggests using the Quality Function
Deployment (QFD) method to account for customer requirements in the design of
specialized die casting cells. A method for using two QFD matrices is proposed at the task
definition stage for the design of specialized cells for high pressure die casting. This allows
us to evaluate the customer's requirements related to the degree of automation, operating
parameters and the cost of the designed cell. Expert judgments are given on the
relationships between the degree of automation, the operating parameters and the
components that make up the cell. Interactions between cell components and relationships
between customer-desired cell parameters are defined. The proposed method significantly
reduces the risk of changes in the basic structure of the designed cell for machine casting
under high pressure, and the associated costs, by correctly defining the wishes of the
customer.
» Programming and control of automated mechatronic devices, systems and
robots
Publications [[7.10], [['7.12], [['7.14]
Publication [[7.10], discusses a procedure for investigating the adequacy of a
nonlinear unsteady aerodynamic model. The possibility of balancing and the stability of the
model in the altitude-speed range of operation of the real aircraft were investigated. The
range of altitudes and flight speeds in which the behavior of the object and the model match
is determined. In publication [[7.12], the operation of the NAVSTAR-GPS system,
determining the positions of the satellites and the distances to them, is modeled. The
information thus obtained was entered into a computer for controlling an autonomous
unmanned aerial vehicle, and the data of the failed satellites from the working constellation
were replaced with those from the model. The main goal is to improve the accuracy and
reliability of piloting and navigating unmanned aerial vehicles. In publication [[7.14], a
method for solving the LQR problem (Linear Quadratic Regulator) is proposed, using an
algorithm to optimize the choice of weight matrices Q and R in LQR, by minimizing the error.
The main advantage of the proposed method is that even if we do not know the limits in
which the elements of the state vector and the control signals change, we can tune the
system only by observing the general requirements for setting the weight matrices Q and R.
» Mechatronics training through the use of practical tasks
Publication [[7.15]
The growing demands of the labor market set significantly higher criteria for the quality
of education. This is also fully true of mechatronics training, a relatively new field in the
industry. The presented publication [[7.15] examines the experience of the authors in the
use of specialized teaching materials and approaches for teaching mechatronics and the
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results of the joint work of teachers and students in the construction of specialized
mechatronic devices.
2.1.2. Pe3romMeTa Ha ObNrapCcku U aHrfMACKN Ha NyoGnuKauumTe B Hay4YHU
M3gaHMA, Kouto ca pedepupaHu UM UHOEKCUpPAHU B
CBETOBHOM3BECTHU 6a3n AaHHU C Hay4YHa uHcopmauums

Dimitrova R., S. Nikolov, S. Tsolov, S. Dimitrov, Methodology for designing low-cost
robots with parallel kinematics, Open Access, Jornal Engineering Research Express, e-
7.1 ||ISSN:2631-8695 IOP Publishing Ltd, 2025

DOI: 10.1088/2631-8695/ada5a8

Q2 IF 1.5 Scopus (SJR 0,305)

METHODOLOGY FOR DESIGNING LOW-COST ROBOTS WITH PARALLEL
KINEMATICS
Reneta Dimitorva, Stiliyan Nikolov, Stanislav Tsolov, Slav Dimitrov

In this paper, a methodology for the design of low-cost robots with parallel kinematics
is proposed, involving ten stages. The methodology offers an alternative to the classic
methods used in the design of robots with parallel kinematics, taking into account the
capabilities of modern CAD/CAE systems, which are of particular importance due to the
limited financial resources for designing and manufacturing low-cost robots with parallel
kinematics. The main classical methods used in the design of robots with parallel kinematics
are described at the individual stages of the proposed methodology and the possibilities for
accelerated solving of the relevant tasks with the use of CAD/CAE systems.
Recommendations are given for the methods and means used at each of the proposed
stages. The proposed methodology can serve as a basis for defining the main steps
performed when designing robots with parallel kinematics. The developed methodology has
been tested for the design of a low-cost robot with parallel kinematics, with a positioning
accuracy of £0.1 mm. The results of the application of the proposed methodology have been
analyzed.

METOAONOMA 3A NPOEKTUPAHE HA HUCKOCTOMHOCTHU POBOTU C
NAPANENHA KWHEMATUKA

Peneta dumutposa, Ctununad Hukonos, CtaHucnas Llonos, Cnas QumuTtpos

B Tasu ctatua e npegnoxeHa mMeTogonorus 3a npoekTupaHe Ha HUCKOCTOMHOCTHMU
poboTu C napanenHa kMHemaTuka, BKNOYBalla AeceT eTana. MeTtogonorusTta npegnara
anTepHaTUBa Ha KNacuyeckute MeTOAM, U3MOM3BaHW NpU NPOeKkTUpaHeTo Ha poboTu C
napanenHa KMHemMaTuKka, OTYMTaNKM BB3MOXHOCTUTE Ha cbBpemeHHuTe CAD/CAE
CUCTEMU, KOUTO Ca OT OCODEHO 3HaveHue nopaaun orpaHudeHus pMHaHCOB pecypc 3a
NpOeKTMpaHe M MPOM3BOACTBO HAa HUCKOCTOMHOCTHW pPOBOTU C naparnenHa KMHemaTuka.
OnucaHu ca OCHOBHUTE KInacu4eckn MeToam, U3nonssBaHn Npy NPOEKTMpaHeTo Ha poboTu ¢
napanenHa kuHemaTuka Ha OTAENHWTE eTanu Ha npegnaraHata MeTodoNornsa wu
Bb3MOXHOCTUTE 3@ YCKOPEHO pellaBaHe Ha CbOTBETHUTE 3adaun C U3MNON3BaHETO Ha
CAD/CAE cuctemu. JageHn ca npenopbky 3a MeToauTe U cpeacTtBaTta, M3Mnofi3BaHn Ha
BCEKN OT npeanoxeHute etanu. [NpegnoxeHata mMeTogonorns Moxe ga MOCNYXW KaTo
OCHOBa 3a onpefensiHe Ha OCHOBHUTE CTbIKW, U3BbPLUBAHM NPU NPOEKTUpaHe Ha poboTu ¢
napanenHa knHematuka. PaspaboTeHaTa mMeTogonorMs e TecTBaHa 3a NPOeKTMpaHe Ha
HMWCKOCTOMHOCTEH pobOT C napanenHa KNHemaTuka, C TOYHOCT Ha no3uumoHmpane +0,1 mm.
AHanusnpaHu ca pesyntaTuTe OT NpuraraHeTo Ha NpeasioxeHaTa MeToamka.
Tsolov S., R. Dimitrova, S. Nikolov, Problems in designing robots with parallel kinematics, EEPES 2024,

Engineering Proceedings an Open Access Journal by MDPI, 2024, 70 (1):5. ISSN (electronic) 2673-4591.
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PROBLEMS IN DESIGNING ROBOTS WITH PARALLEL KINEMATICS
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Stanislav Tsolov, Reneta Dimitrova, Stiliyan Nikolov

In this article, the problems arising in the design of robots with parallel kinematics are
defined. An analysis of the causes of these problems was made. Methods for solving the
defined problems applied in modern robots with parallel kinematics are indicated. This article
summarizes and presents all these problems and analyzes each of them, with the goal of
serving as an initial guide for engineers in designing new cost-effective parallel robots that
meet the needs of discrete manufacturing. There are many scientific works on this topic, but
they are focused only on a specific problem, presenting a method for its solution. In most
cases, these methods are not generalized and only apply to a specific type of construction.
Therefore, when designing, engineers must study all these methods and carefully select the
appropriate ones that give maximum performance, a process that is significantly time-
consuming. That is why this article can help the design process by giving an initial view of
all possible problems, and for some of them, specific solutions from different authors and
companies are presented. Thus, the design time for engineers who have not encountered
the features of parallel robots can be drastically reduced, something that is of great
importance for today’s automation.

NMPOBJIEMU NMPU NPOEKTUPAHE HA POBOTU C NMAPANEJIHA KUHEMATUKA
CmaHucnae L{onos, PeHema [Jumumposa, CmunusiH Hukonos

B Tasu crtatua ca gedpvHmpaHm npobnemuTte, Bb3HUKBALLM MPU NPOEKTUPAHETO Ha
poboTu ¢ NnapanenHa knHemaTtuka. HanpaBeH e aHanu3 Ha NpUYNHUTE 3a Te3n Nnpobnemu.
lMocoyeHn ca MeToam 3a peluaBaHe Ha NOCTaBEHUTE 3a4ayu, NpunaraHn B CbBPEMEHHUTE
poboTn C napanenHa kMHemaTtuka. Ta3u ctatus obobliaBa v NpencTaBd BCUYKU Tesn
npobnemMmu n aHanuampa BCEKM OT TAX, C LeN Aa CNyXu KaTo MbpBOHAYanHO pbKOBOACTBO
3a UHXeHepuTe Mpu MPOEKTUPaHEeTO Ha HOBWU PeHTaburnHu napanenHn poboTu, KOMTO
OTroBapsiT Ha HyXauTe Ha OUCKPETHOTO NPOM3BOACTBO. MMa MHOro Hay4yHu TpygoBe Mo
Tasn Tema, HO Te ca POKyCMpaHN caMo BbPXY KOHKpeTeH npobnem, npeacTaBsanky MeTos
3a HEeroBoTO pelwaBaHe. B noBeyeTo cnyyam Te3m MeToam He ca o6o0LeHn u ce npunarat
camMoO 3a onpefeneH TN KOHCTpykums. CnegoBaTenHo, Korato NpoekTupaT, UHXeHepute
TpsAbBa ga nNpoy4vaTt BCUYKM TE3N MeTOAM U BHUMAaTenHO Aa u3bepaT noaxoasawmre, Kouto
AaBaT MakcumarHa npov3BOAUTENHOCT, NpPouec, KOWTO OTHEMa 3HaduTenHo Bpeme. ETo
3aWo TasM cTatMa MoXe [[a MnoAMNOMOrHe rnpoueca Ha npoekTupaHe, kKaTo pgage
MbpBOHaYaneH norrnea BbpXy BCUYKM Bb3MOXHM MNpobrnemu, a 3a HAKOM OT TAX ca
NnpeacTaBeHN KOHKPETHU peLleHUs OT pasfMyHW aBTopuM M KOomnaHuu. o To3n HayuH
BPEMETO 3a MpOeKTMpaHe 3a WHXEHepW, KOMTO He ca ce cbnbckBann C (PyHKUMUTE Ha
napanenHute pobotu, moxe ga 6bae ApacTUYHO HamarieHo, Hewo, KOeTO € OT ronamo
3HaYeHue 3a fHellHaTa aBTomMaTusaums.

S. Nikolov, R. Dimitrova, S. Tsolov, L. Dimitrov, Classification of parallel kinematics robots, EEPES 2023,
Kavala, Greece 21-23 June 2023, AIP Conference Proceedings, Open Access, Volume 3063, Issue 121
r7.3 February 2024, Article number 060001, ISBN 978-073544856-8, ISSN 0094243X

. DOI: 10.1063/5.0195795

Scopus SJR 0.164 Q4

CLASSIFICATION OF PARALLEL KINEMATICS ROBOTS
Stiliyan Nikolov, Reneta Dimitrova, Stanislav Tsolov, Lubomir Dimitrov
In the present work, a classification of parallel kinematics robots has been developed.
Classification of robots can be done according to many different criteria. The developed
classification takes into account the influence of the robot's kinematics and construction on
the degrees of freedom of the End-effector. The position and orientation of the End-effector
of robots in space can be defined by the coordinates of a given point and the angles that
determine its orientation. The classification of robots with parallel kinematics has been made
according to three criteria related to the degrees of freedom of the End-effector, kinematic
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structure and design features of robots. Different existing parallel kinematics robots were
examined. Based on robot’ construction, their belonging to the proposed classification
groups was determined. Possible applications of the developed classification are indicated.
KINNACU®UKALIUA HA POBOTU C NAPANEJNTHA KWHEMATUKA
CmunusH Hukonos, PeHema Jumumposa, CmaHucnas L{onos,

B HacToswarta paboTta e paspaboTeHa knacudwukaums Ha poboTn c napanenHa
kKnHemaTtuka. Knacmndpukauuata Ha poboTuTe Moxe Aia ce U3BbpLUM Croped MHOro pasnnyHu
Kputepun. PaspaboTeHaTa knacudpukaumsa oTyumTa BAUSHMETO Ha KUMHEMaTUKata U
KOHCTpyKUMATa Ha poboTa Bbpxy CTeneHuTe Ha cBobofa Ha KPanHOTO W3MbITHUTESTHO
3BeHO. [Mo3numsTa n opueHTauusaTa Ha KpanHOTO U3MbIHUTENHO 3BEHO Ha poboTute B
NPOCTPaAHCTBOTO MoraT ga O6baaT onpeferneHn OT KoopAuHaTUTE Ha JajeHa Toudka M
BIMMTE, KOMTO OnpeaenstT HeroBata opwueHTauus. Knacudukaumata Ha poboTtute cC
napanenHa KMHeMaTtuka e HanpaBeHa Mo TPU KpUTepusi, CBbP3aHU CbC CTeneHuTe Ha
cBob0Aa Ha KpaHOTO U3NBIIHUTENHO 3BEHO, KNHEMATUYHATA CTPYKTYpa U KOHCTPYKTUBHUTE
nm ocobeHocTn. bsixa u3cneaBaHuM pasnMyHU CblUeCcTBYBawm poboTM € napanenHa
KnHemaTuka. Bb3 ocHOBa Ha KOHCTpyKUMATa Ha poboTa e onpefeneHa npMHaaneXxHocTTa
UM KbM NpeanoXeHnTe KnacuukaumoHHn rpynu. NMocoyeHn ca Bb3MOXHUTE MPUNOXEHUS
Ha paspaboTeHaTa knacudukaums.

Malakov |., Zaharinov V., Nikolov S., Dimitrova R., Computer-aided choosing of an optimal structural
variant of a robot for extracting castings from die casting machines, Journal Actuators, Open Access,

7.4 ||Volume 12, Issue 9 (September 2023), Article number 363, ISSN:20760825, 2023
DOI:10.3390/act12090363

WoS IF 2.6, Scopus SJR 0.470 Q2

COMPUTER-AIDED CHOOSING OF AN OPTIMAL STRUCTURAL VARIANT OF A
ROBOT FOR EXTRACTING CASTINGS FROM DIE CASTING MACHINES
Ivo Malakov, Velizar Zaharinov, Stiliyan Nikolov, Reneta Dimitrova

In the present article, the solution for choosing the optimal structural variant of an
industrial robot for extracting castings from die casting machines is considered. For this
purpose, the process of extracting the castings from the mold is analyzed. On this basis,
functions are defined, and a functional structure of the robot is built. Alternative variants of
devices for each function are developed. The set of possible structural variants are
constructed, considering the compatibility between devices and the possibility of performing
more than one function with one device. The problem of choosing an optimal structural
variant is formulated, and its characteristic features are determined. The main stages of a
methodology and application software for the problem’s solution are presented. After an
analysis of requirements for the extractor, the set of criteria for evaluating the structural
variants are determined. The set includes criteria that minimize the production costs,
production floor space, as well as the energy costs in the operation process, which is of
particular importance in the conditions of global energy crisis. A mathematical model of the
problem is built. The formulated multi-criteria optimization problem is solved, both with equal
objective functions and with different priority.

KOMMIOTBbPHO NOANMOMOIHAT U3BOP HA ONTUMAIJIEH CTPYKTYPEH BAPUAHT
HA POBOT 3A U3BAXOAHE HA OTJIMBKK OT MALLUMHU 3A NEEHE NOA
HANATAHE
Ueo Manakos, Benusap 3axapuHos, CmunusH Hukonos, PeHema [Jumumposa

B HacTosilwata ctatua ce pasrnexga peluaBaHeTO Ha 3agayata 3a usbop Ha
ONTUManeH CTPYKTYpeH BapuaHT Ha NpomulIneH pobOoT 3a M3BaXaaHe Ha OTMIMBKUA OT
MalWHW 3a neeHe noA HangdraHe. 3a uenTa ce aHanuaupa npoueca Ha: U3Bnu4aHe Ha
oTnMBkMTE OT dopmata. Ha Tasm 6asa ce peduHupaT YHKUMM U ce u3rpaxga
dyHKUMOHANHa CTpykTypa Ha poboTa. PaspaboTeHn ca anTepHaTUBHW BapuaHTU Ha
yCTpoONCTBa 3a Bcsika pyHKUMsi. CHBKYMHOCTTA OT Bb3MOXHM KOHCTPYKTUBHW BapuaHTu €
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KOHCTpyMpaHa, kato ce wuma npeaswng CbBMECTMMOCTTa Mexay YycTpoucteata W
Bb3MOXHOCTTa 3a W3MNb/IHEHME Ha NoBevYe OT efHa (PyHKUMSE C eOHO YCTPOMCTBO.
dopmynupaH e npobnemMbT 3a U3BOP Ha ONTUMAreH CTPYKTYPEH BapuaHT 1 ca onpeaeneHu
HeroBuTe xapaktepHu ocobeHocTu. NpeacrtaBeHn ca OCHOBHUTE eTanu Ha MeTogomnorms 1
npunoxeH codTyep 3a pelwaBaHe Ha npobnema. Cnean aHanuM3 Ha WM3MCKBaHMATA KbM
eKCTpaKTopa ce onpeaenss MHOXECTBO OT KpUTEepUM 3a OueHKa Ha KOHCTPYKTUBHUTE
BapuaHTN. MHOXEeCTBOTO BKMHOYBA KPUTEPUW, KOUTO MWHMMU3MPAT MNPOU3BOACTBEHUTE
pas3xoau, NpoM3BOACTBEHaTa MNIoLL, KaKTO U eHeprunHUTe pa3xoam B npoueca Ha paboTa,
KOeTO € OT 0coBeHO 3HayYeHVe B YCrOBUSATa Ha CBETOBHA eHepruiHa kpusa. Marpaxaga ce
MaTeMaTMyeckn mopen Ha 3agadarta. PewaBa ce ¢hopmynupaHaTa MHOrokputepuanHa
3aJa4a 3a ONTMMM3auns, KakTo C e4HaKkBM Lenesun QyHKUMN, Taka 1 C Pa3finyeH NpUopuTET.

Dimitrov S., D. Totev, S. Nikolov, R. Dimitrova, Design of compost production system powered by green
energy sources, 14th Electrical Engineering Faculty Conference, BUIEF 2022, Conference Proceedings,
7.5 ||2022, ISBN:978-166549026-9,

DOI: 10.1109/BulEF56479.2022.10020204
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DESIGN OF COMPOST PRODUCTION SYSTEM POWERED BY GREEN ENERGY
SOURCES
Slav Dimitrov, Dimitar Totev, Stiliyan Nikolov, Reneta Dimitrova

The purpose of this paper is design of automatic compost production system powered
by green energy sources. Special control algorithm and program code are developed for
implementation in the system. SCADA system is used for supervisory control and
diagnostics which allows automation and optimization of the process.

NMPOEKTUPAHE HA CUCTEMA 3A NMPON3BOACTBO HA KOMMOCT 3AXPAHBAHA
OT U3TOYHULIUN HA 3EJIEHA EHEPIUA

Cnae Qumumpos, Jumumbp Tomes, CmunusH Hukonos, PeHema Jumumposa

OGekT Ha HacTosiwaTa pa3paboTka e NpPoeKkTMpaHe Ha aBToMaTuU3npaHa cuctema 3a
NPOM3BOACTBO Ha KOMMOCT, 3aXxpaHBaHa OT U3TOYHULM Ha 3erneHa eHeprusi. PaspaboTeHun
ca cneumanuavpaH anropuTbM 3a YyhpaBfieHMe W nporpamMeH kKog 3a HEeroBoTo
NMNNEMEHTMpPaHe B cuctemarta. 3a HabnogeHve n anarHocTuka Ha cucTtemara ce nsnonasa
SCADA cuctema, KOETO N03BOSIsIBa Aa Ce onTMMu3npa u aBTomaTnsnpa HemHarta pabora.

Nikolov St., R. Dimitrova, |I. Malakov, V. Zaharinov, Gr. Stambolov, Generalized assessment of the technical
parameters of industrial robots for extraction of castings from high-pressure casting machines, 10th
International Scientific Conference “TechSys 2021” — Engineering, Technologies and Systems, AIP
r7.6 Conference Proceedings, Open Access, Volume 24491 September 2022, Article number 020017,
: ISBN:978-0-7354-4397-6, 01, ISSN 0094243X
DOI:10.1063/5.0090657
Scopus SJR 0.164 Q4

GENERALIZED ASSESSMENT OF THE TECHNICAL PARAMETERS OF INDUSTRIAL
ROBOTS FOR EXTRACTION OF CASTINGS FROM HIGH-PRESSURE CASTING
MACHINES
Stiliyan Nikolov, Reneta Dimitrova, Ivo Malakov, Velizar Zaharinov, Grigor Stambolov

The article discusses some problems related to the automation of high-pressure
casting machines in the production of parts of aluminum and its alloys. The possibilities for
use of industrial robots in automation of the work of high-pressure casting machines are
defined. A system for generalized assessment of the technical characteristics of industrial
robots used for extraction of castings from high-pressure casting machines has been
developed. Recommendations for using the created system are given.

KOMMJEKCHA OLIEHKA HA TEXHUYECKUTE NAPAMETPU HA NMPOMULLIIEHA
POBOTU 3A USBAXOAHE HA OTJIMBKU OT MALLUHU 3A JIEEHE C BUCOKO
HANArAHE
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CmunusH Hukonos, PeHema [Jumumposa, leo Manakos, Benu3ap 3axapuHos, [puaop
Cmawmborios

B cratuaTa ca pasrnegaHun HaKkon npobnemMmu cBbp3aHu ¢ aBToMaTmusmnpaHe pabortarta
Ha MalUMHK 3a fleeHe C BUCOKO HandraHe, Npu NponsBoACTBOTO Ha AeTausiv oT anyMUHUN
n cnnasute My. [leduHMpaHu ca Bb3MOXHOCTUTE 3a U3MNON3BaHe Ha NpoMuLiieHn poboTu,
npu aBToMatmnsnpaHe pabortaTta Ha MalUMHKN 3a fIlEEHe C BUCOKO HansiraHe. PaspaboTteHa e
cucTeMa 3a KOMMSIEKCHA OLEHKA Ha TEXHUYECKUTE XapaKTEPUCTMKM Ha MNPOMULLISIEHN
pobOTH, N3NON3BaHM 3a U3BaXKAaHe Ha OTNIMBKM OT MALUMHKU 33 NIeeHE C BUCOKO HamnsraHe.
[aneHn ca npenopbku 3a U3nonsBaHe Ha Cb3gadeHaTa cuctemMa.

I. Malakov, V. Zaharinov, S. Nikolov, R. Dimitrova, G. Stambolov, Determining the influence of model
parameters on the choosing of an optimal size range of pneumatically actuated linear modules for sprayer
robots, 33rd International DAAAM Symposium on Intelligent Manufacturing and Automation, DAAAM 2022,
r7.7 Annals of DAAAM and Proceedings of the International DAAAM Symposium, Open Access, Volume 33,
Issue 1, Pages 105 — 114 ISSN:17269679, 2022

DOI:10.2507/33rd.daaam.proceedings.016
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DETERMINING THE INFLUENCE OF MODEL PARAMETERS ON THE CHOOSING OF
AN OPTIMAL SIZE RANGE OF PNEUMATICALLY ACTUATED LINEAR MODULES
FOR SPRAYER ROBOTS
Ivo Malakov, Velizar Zaharinov, Stiliyan Nikolov, Reneta Dimitrova, Grigor Stambolov

The paper presents results from a sensitivity analysis on the solution of the problem
for size range optimization of pneumatically actuated linear modules. To that end, the
optimization problem is solved for different values of chosen parameters included in the
mathematical model of the problem, while keeping the values of the other parameters
constant. An assessment is made regarding the influence of the studied parameters on the
optimal solution. Sensitivity analysis (also called post-optimal analysis) is of a substantial
practical significance and is one of the important stages of an approach for designing optimal
size ranges.

AHANN3 HA YYBCTBUTEJIHOCTTA HA ONTUMAJTHAA PASMEPEH PE[] HA
NMHEBMATWUYHO 3AABUWXBAHU NMHEWHW MOOYNU 3A OBMA3BALLM
NMPOMULUITIEHUN POBOTHU
Ueo Manakos, Benu3sap 3axapuHos, CmunusH Hukonos, PeHema [umumposa, 'puzop
Cmawmborios

Hactosawarta pabota npeactaBa pesyntatute OT U3BbPLIEHO uW3crneaBaHe Ha
YyBCTBUTENHOCT Ha peLleHMeTO Ha 3ajaya 3a OonTuMM3auus Ha pa3MepeH pea Ha
NMHEBMATUYHO 3a4BWMXBaHU NUHEWHW MOAynu 3a obmasBawm npomuwineHun poboTtu. 3a
uenta onTMMM3aUMOHHaTa 3ajada € pelleHa 3a pasNUYyHU CTOMHOCTU Ha uM3bpaHu
napameTpu Ha MaTeMaTuyeckus Mogen, Npu 3ana3BaHe Ha ocTaHanuTe napameTpu, u e
onpegeneHo TAXHOTO BIMSIHME BbPXY ONTUMANHOTO pelleHre. AHanu3bT Ha
4YyBCTBUTENHOCTTA (Hapu4aH oLLe NOCT-ONTUMAarneH aHanms) € OT CbLLECTBEHO 3HaYeHne 3a
npakTMkata U € eauH OT BaXHUTe eTann Ha Noaxod 3a M3rpaxpgaHe Ha OonTUMarnHu
a3mMepHu pegoBe.
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mechatronic products and produced by permanent-mold casting methods, 9th International Scientific
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CLASSIFICATION OF PARTS USED IN MECHATRONIC PRODUCTS AND
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Velizar Zaharinov, Ivo Malakov, Stiliyan Nikolov, Reneta Dimitrova, Grigor Stambolov

The paper presents the results from a research on parts used in mechatronic products
and produced by the permanent-mold casting methods of gravity die casting and die casting.
An overview and analysis of different definitions for mechatronic systems and examples of
mechatronic products is made. As a result, a new definition for a mechatronic product is
proposed. Various classifications of mechatronic products are analysed and deemed too
general for the purposes of the current research. Permanent-mold casting methods are
analysed and their advantages and disadvantages are pointed out. Arguments as to why
these methods are suitable for producing mechatronic product parts are given. Based on
the proposed definition for mechatronic product, the analysed classifications, and the
overview of the permanent-mold casting methods a new classification is proposed. The
classification is used for classifying permanent-mold cast parts used in mechatronic
products. The parts are classified in six groups with regard to their application in the
mechatronic product. In addition, the classification gives information regarding permanent-
mold casting method used, material, and mechatronic product that includes the part.

KNACUDUKALNA HA OETANNN, N3NON3BAHU B MEXATPOHHU NMPOAYKTU U
NMPOU3BEAEHU YPE3 METOOU 3A JIEEHE B MOCTOAHHA ®OPMA
Benusap 3axapuHos, hleo Manakos, CmunusH Hukonos, PeHema [Jumumposa, [puzop
Cmamboros

CratuaTta npegcraBa pesynratute OT U3CNefBaHe Ha AeTaunv, WU3nons3BaHu B
MEeXaTPOHHM NMPOAYKTU U NMPOU3BEAEHN C METOAUTE 3a fleeHe B NOCTOosHHa dopMma, vpes
rpaBMUTaLMOHHO NIEEHE N fleeHe Noa HansraHe. HanpaBeH e nperneq n aHanua Ha pasnuyHm
onpegereHns 3a MexaTpoHHU CUCTEMU 1 NPUMEPU 3a MeXaTpOHHU NpoayKTu. B pesyntaT
Ha ToBa Ce npeanara HOBO onpederieHne 3a MexaTpoHeH npoaykT. PasnuyHu
Knacudukaumm Ha MexaTpoHHM NPOAYKTU ca aHanu3npaHu 1 ca cHeTeHu 3a TBbpae obLm
3a LennTe Ha HacTOoSALWOTO u3crnensaHe. AHanMampaHu ca MmeToauTe 3a feeHe B MOCTOSHHM
dopMM 1 Ca NOCOYEHN TEXHUTE NPeaUMCTBa U HeagocTaTbun. [JageHn ca apryMeHTu 3aLlo
Te3n MeToam ca NoaxoAdLm 3a NpoM3BOACTBO Ha AeTannun 3a MexaTpOHHM NPOoAyKTU. Bb3
OCHOBa Ha npegnoxeHata AeduHMUMS 3a MexaTpPOHEH nNpoAyKT, aHanusanpaHuTte
Knacudukaumm n npernega Ha MetoguTe 3a NeeHe B NOCTOSHHM hopMU € MpearioxeHa
HoBa Knacudukaums. Knacundpukaumata ce msnonssa 3a knacuuumpaHe Ha OTneTu B
NMOCTOsiIHHa (popma geTannu, M3non3BaHM B MexXaTpOHHM nNpoaykTu. [eTtannute ca
KnacupuuupaHn B LIECT rpynu no OTHOLIEHWE Ha MPUMOXEHWETO UM B MeXaTpPOHHUS
npoaykt. OcBeH ToBa Knacudukaunata gasa MHopMaLms OTHOCHO M3NON3BaHUA MeTof,
3a neeHe B MNOCTOsIHHA bopma, matepuana u MexaTPOHHUS NPOOYKT, KOWTO BKIO4YBa
aetavna.
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CHOOSING AN OPTIMAL SIZE RANGE OF PNEUMATICALLY ACTUATED LINEAR
MODULES FOR SPRAYER ROBOTS

Velizar Zaharinov, Ivo Malakov, Stiliyan Nikolov, Reneta Dimitrova, Grigor Stambolov

The paper presents results from the application of an approach for choosing an optimal
size range of the product "Pneumatically actuated linear module”. The application of the
sizes in the size range is for realizing the vertical linear motion of die casting sprayer robots.
The product is suitable for size range optimization, because each product type brings
considerable production costs, and reducing the variety, and the related lowering of costs,
would lead to a significant effect. A market research is carried out, an optimality criterion is
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chosen, and a mathematical model of the problem is proposed. The model accounts for a
specific feature of the problem - each module can be applied only to a certain range of die
casting machines built upon the locking force of the machine. On the basis of a known
optimization method a recurrent dependency is used. The latter is used for calculation of the
objective function, and in the application software used for solving the problem. The
proposed approach is universal, and can be used for size range optimization of other
products, after building the particular demand and costs models.
M360P HA ONTUMAINEH PASMEPEH OUAMNA30OH 3A NHEBMATUYHO
3AXPAHBAHM NIMHEWHW MOOYNU 3A OBMA3BALLU POBOTHU
Benusap 3axapuHos, leo Manakos, CmunusH Hukonos, PeHema [Jumumposa, [puzop
Cmamborsos

B ctatuaTa ca npenctaBeHn pes3yntatv OT npunaraHeTo Ha nogxod 3a ms3bop Ha
onTuManeH pasMmepeH guanasoH Ha nsgenueTo "[lHeBMaTUYHO 3a4BWKBaH NMHeeH moayn".
MpunoxeHneTo Ha pasMepuTe B [OuanasoHa Ha pas3Mepute € 3a peanusnpaHe Ha
BEepTUKarHO §NWHENHO ABUMXeHue Ha obmasBawm poboTu Npu fneeHe nNoA HansdraHe.
MpoayKTbT € Noaxosw 3a ONTMMU3MpaHe Ha pas3MepHaTa rama, Tbil KaTo BCEKU BUA
NPOAYKT HOCW  3HA4uMTenHuM NPOU3BOACTBEHW pasxoan, a HamansBaHeTo Ha
pa3Hoobpa3neTo N CbOTBETHOTO HamansiBaHe Ha pas3xoaute 6w AoBeno OO0 3HauYuTeneH
edekT. M3BbplUBa Ce nasapHO npoy4yBaHe, M3bupa ce KpuTeEpUA 3a ONTUMArNHOCT U ce
npegnara martematmyeckm wmogen Ha npobnema. MogenbT oTuMTa  cneuunduyHa
XapakrepucTtuka Ha npobrema - BCekM MOAYIS1 MOXe [a ce NPUoXn caMo KbM onpeaeneHa
ramMa MallMHW 3a fleeHe nop HansiraHe, M3rpageHn Crnoped cunarta Ha 3akriyBaHe Ha
MalwmnHaTa. Bb3 ocHOBa Ha n3BecTeH MeTo[ 3a oNTMMMU3aunsa ce 13nonssa nosTapsLla ce
3aBucMMocCT. [locnegHunsaT ce M3nomns3Ba 3a M3YUCNsABaHE Ha LeneBata (yHKUMS U B
NPUNOXHUA CopTyep, M3NON3BaH 3a pellaBaHe Ha 3agavaTta. [NpeanoXeHnaT noaxon e
YH/BEpPCaneH n MoOXe Aa ce M3non3ea 3a onTMMmM3npaHe Ha pasMmepHaTta rama Ha gpyru
NpoAYKTW, Crea NsrpaxgaHe Ha KOHKPETHU MOAENN Ha TbPCEHE U pasxoau.
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APPROBATION OF A MATHEMATICAL MODEL OF A SPECIALIZED MECHATRONIC
SYSTEM
Martin Kambushev, Nayden Chivarov, Asen Marinov, Reneta Dimitrova

The paper discusses a procedure for studying the adequacy of a nonlinear non-
stationary aerodynamic model. The possibility for balancing and the stability of the balanced
model in the altitude-speed range of operation of the real aircraft has been studied. The
purpose of the research is to determine the range of altitudes and flight speeds in which the
behavior of the object and the model coincide.

AMNMPOBALUUA HA MATEMATUYECKU MOOEN HA CNMEUUATIUSUPAHA
MEXATPOHHA CUCTEMA

Mapmu+ Kambywes, HatideH Lllusapos, AceH MapuHos, PeHema [Jumumposa

B ctatnara ce pasrnexga npouenypa 3a u3crneaBaHe Ha ageKkBaTHOCTTA Ha HENMWMHEEH
HecTaunoHapeH aepoanHamuyeH mogen. MscnegsaHa € Bb3MOXHOCTTa 3a banaHcupaHe u
YCTOMYMBOCTTa Ha MoAena BbB BUCOYMHHO-CKOPOCTHUSA AMana3oH Ha paboTa Ha peanHus
camonert. Llenta Ha n3cnegBaHeTo e Aa ce onpeaenu ananasoHbT OT BUCOYMHM U CKOPOCTU
Ha noneta, B KONTO NOBeAeHMETO Ha obekTa u Mmogena cbenagar.
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MATHEMATICAL MMODEL OF DISPLACEMENTS IN TOOLS USED IN BORING
OPERATIONS ON MACHINING CENTERS
Stiliyan Nikolov, Reneta Dimitrova, Lubomir Dimitrov

One of the biggest problems in deep boring (which is very important in some processes
in military production) is the displacement of the cutting tool. This problem could be solved
in modern machine centers with numerical control which allow controlling the boring process
parameters in real time and with very high precision. This paper is devoted to the
development of a mathematical model for controlling the displacements of the cutting tools
at boring of deep holes on machining centers. To achieve the goal, a full three-factor
experiment was carried out. A graphical representation of the created model is proposed.
The areas of its application are indicated. The developed model can be used in the synthesis
of automatic control systems for metal cutting machines electric drives, which ensures high
accuracy of technological operations.

MATEMATUYECKW MOOEN HA NPEMECTBAHUATA B UHCTPYMEHTUTE
M3MNON3BAHU NPU PA3CTBbPIBALLU ONEPALIMK HA OBPABOTBALLU LEHTPU
CmunusiH Hukonos, PeHema Jumumposa, Jlin6omup Jumumpos

EauH o1 Han-ronemmnte npobnemu npu obNOOKOTO NpobuBaHe (KOETO € MHOro BaXXHO
Npu HAKOM MpoLecn BbB BOEHHOTO MNPOM3BOLCTBO) € M3MECTBAaHETO Ha pexelums
WHCTPYMEHT. To3n npobnem moxe Aa O6bae pelleH B MOAEPHU MaLUMHHU LIEHTPOBE C
UMPOBO yrpaBrieHne, KOeTo NO3BOMsiBa KOHTPONMpaHe Ha napaMmeTpuTe Ha npoueca Ha
npobuBaHe B peanHo BpemMe M C MHOro BMCOKa TOYHOCT. Ta3u ctatus e nocsBeTeHa Ha
pa3paboTBaHETO Ha MaTeMaTM4eckum Mogen 3a YnpaBrieHMe Ha NpemMecTBaHuUsATa Ha
pexeLinTe MHCTPYMEHTU Npy npobuBaHe Ha AbN6OKN OTBOPU Ha obpaboTBalLm LeHTpU. 3a
nocTuraHe Ha UenTa e npoBedeH NbfieH TpudakTopeH ekcnepumeHT. lNMpeanoxeHo e
rpacduyHO NpeacTaBsiHe Ha cb3gageHuss mogen. ocoyeHn ca obnacTute Ha HEroBoTO
npunoxeHune. Pa3paboTeHnsaT mogen Moxe Aa ce M3nonssa npu CUHTE3a Ha cuctemu 3a
aBTOMATUYHO yrNpaBfieHNe Ha eNneKkTPO3a[ABMXKBAHUSA HaA MeTanopexelwy MalluvHU, KOeTo
OCUrypsiBa BUCOKa TOYHOCT Ha TEXHONOrMYHUTE onepaumu.

Biliderov S., M. Kambushev, K. Kambushev, A. Marinov, R. Dimitrova, Recovery of GPS Disability to
Unmanned Aircrafts by System Modeling, 29th International Scientific Conference Electronics, ET 2020,
F7.12 || ISBN: 978-172817426-6, Article number 9238254, Code 164846, 2020.
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RECOVERY OF GPS DISABILITY TO UNMANNED AIRCRAFTS BY SYSTEM
MODELING
Stefan Biliderov, Martin Kambushev, Kiril Kambushev, Asen Marinov, Reneta Dimitrova
In the proposed development, a modeling of the operation of the NAVSTAR-GPS
system, determining the positions of the satellites and the distances to them is made. The
information obtained in this way is entered into the computer for control of an autonomous
unmanned aerial vehicle, and the data of the satellites that have failed from the working
constellation are replaced with those from the model. The main goal is to improve the
accuracy and reliability in piloting and navigation of unmanned aerial vehicles.
Bb3CTAHOBABAHE HA GPS HEU3MNMPABHOCTU HA BE3MNMUIIOTHU CAMOIJIETU
YPE3 CUCTEMHO MOOEJIMPAHE
CmeagbaH bunudepos, MapmuH Kambywes, Kupun Kambywes, AceH MapuHos, PeHema
Lumumposa
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B npepnoxeHarta pa3pa60TKa € HanpaBeHO MogennpaHe Ha paGOTaTa Ha cuctemata
NAVSTAR-GPS, onpegensiwa nosvunmnTe Ha CNbTHUUMTE U Pas3CTOSHUATA A0 TAX. Taka
nonyyeHata MHQOPMaUNA ce BbBeX[a B KOMMNIOTbPa 3a ynpasfieHMe Ha aBTOHOMHUA
0e3nunoTeH netateneH anapat, a gaHHUTe Ha OTKa3aliute ChnbTHUUKU OT pa60Teu.|,aTa
KOHCTenauus ce 3aMeHsT ¢ Te3n oT mogena. OcHoBHaTa Len e nogobpsiBaHe Ha TOYHOCTTA
N HagexaHoCcTTa npu ninnoTnpaHe n Hasurauma Ha 0e3nuUnoTHU neTaTenHn anapartu.

S. Nikolov, R. Dimitrova, I. Malakov, V. Zaharinov, Using the quality function deployment method in the
design of die casting cells, 2023, 34th DAAAM International Symposium on Intelligent Manufacturing and
r7.13 Automation, DAAAM 2023, Annals of DAAAM and Proceedings of the International DAAAM Symposium,
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USING THE QUALITY FUNCTION DEPLOYMENTMETHOD IN THE DESIGN OF DIE
CASTING CELLS
Stiliyan Nikolov, Reneta Dimitrova, Ivo Malakov, Velizar Zaharinov

The present work proposes, by using the Quality Function Deployment (QFD) method,
to account for customer requirements in the design of specialized cells for die casting. The
proposed method allows for the evaluation of the client's requirements related to the degree
of automation, working parameters, and the cost of the designed cell. Considering the
specifics of machine casting, two QFD matrices have been developed and the expert
evaluations necessary for their use have been determined. Application of the method allows
precise definition of the design assignment and reduction of the risk of significant changes
in the cell construction at later stages of the design and related costs.
M3MNON3BAHE HA METOOA 3A PA3INPbLWAHE HA ®YHKUUATA HA KAHYECTBOTO

B MPOEKTUPAHETO HA KIETKU 3A JIEEHE

CmunusiH Hukonos, PeHema [Jumumposa, leo Manakos, Benusap 3axapuHos

HacTtosiwarta pabota npegnara, Ypes M3non3saHe Ha MeToda 3a pasrpbluaHe Ha
dyHKuMaTa Ha kadectBoto Quality Function Deployment (QFD), ga ce otyetar
N3NCKBaHNSTA Ha KMMEHTa Npu NpoeKkTUpaHeTo Ha crneunanusvpaHn KNneTkn 3a MalnHHO
neeHe nopg BMCOKO HansraHe. lNpegnaraHna meTo NO3BOMS A Ce OUEHAT U3MCKBaHUATA
Ha KNneHTa, CBbpP3aHu CbC CTeNeHTa Ha aBTomaTmsaums, paboTHM NapaMeTpu 1 LeHaTta Ha
npoektTupaHaTta knetka. OTyuTamkm cneumdpukaTta Ha MALIMHHO fEeeHe MOA4 BUCOKO
HansraHe, ca paspaboteHn gse QFD maTtpuuu n ca onpegerneHn Heobxogumute 3a
N3NON3BaHETO WM €eKCNnepTHU oueHku. [lpunaraHeTo Ha MeToda MNO3BONSABa TOYHO
AedUHMpaHe Ha NPOEKTHOTO 3aJaHne U HamansBaHe Ha pucka OT CbLLECTBEHN NPOMEHN B
KOHCTPYKUMATA Ha KreTkaTta Ha No-KbCHU eTann OT NPOeKTUPaHEeTO U CBbp3aHUTE C TOBa
asxogum.

Kambushev M., Bilyderov S., Dimitrova R., Nikolov S., Optimizing the selection of the weighting matrices
Q and Rin LQR, International Conference on High Technology for Sustainable Development (HiTech) 2019,
7.14 || 10-11 October, Sofia, 2019, Conference Proceedings, ISBN:978-172814556-3
DOI:10.1109/HiTech48507.2019.9128263
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OPTIMIZING THE SELECTION OF THE WEIGHTING MATRICES Q AND R IN LINEAR
QUADRATIC REGULATOR
Martin Kambushev, Stefan Bilyderov, Reneta Dimitrova, Stiliyan Nikolov
A method for determining the weighting matrices Q and R in the linear stationary
system control by a linear quadratic regulator is proposed. By minimizing the error, the
coefficients in the weighting matrices Q and R are optimized. The proposed method allows
the setting of even unknown systems, and knowing the behavior of the system it can be
used to accurately adjust the operation of a particular channel.
ONTUMU3UNPAHE U3BOPA HA TENMOBHU MATPULM Q U R B LQR
Mapmu+ Kambywes, CmegpaH bunudepos, PeHema [Jumumpoea, CmunusiH Hukomnos
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MpeonoxeH e MeTon 3a OnpedensiHe Ha TernoBHute MaTtpuun Q u R npwm
ynpaBrieHNeTo Ha fNMHeHa cTauMoHapHa cuctema, Ypes NMHeNHo KBagpaTuyeH perynartop.
Upes3 MUHMMK3auMs Ha rpeLlkaTa ce onTMMmnsnpaT koepmumeHTuTe B TEMMOBHUTE MaTpuLm
Q u R. MpeanoxeHuss MeToq NO3BOSISIBA HACTPOWKa AOPU Ha HEMO3HaTU CUCTEMM, a Npw
no3HaBaHe Ha NoBeAEeHMEeTO Ha cucTeMaTa MoXe MpeumnsHo Aa ce HacTpou paboTaTta Ha
onpeaeneH kaHan.

Dimitrova R., P. Tomov, D. Chakarski, T. Vakarelska, Application of modern didactic media teaching of
r7.15 mechatronics, 12 th International Conference - Standardization, Prototypes and Quality: A Means of Balkan
. Countries' Collaboration, Izmit, Turkey, ISBN: 978-605-83983-0-6, WoS, pp. 471-473.

Web of Science

APPLICATION OF MODERN DIDACTIC MEDIA TEACHING OF MECHATRONICS
Pancho Tomov, Dimcho Chakarski, Reneta Dimitrova, Tatyana Vakarelska
The growing demands of the labor market present significantly higher criteria for the
quality of education. This fully applies to training in mechatronics, a relatively new field in
the industry. The presented article discusses the experience of the authors in the use of
specialized educational materials and approaches to teaching mechatronics and results of
the joint work of teachers and students in the construction of specialized mechatronic
devices.
NMPUNOXXEHUE HA CbBPEMEHHOTO ANWOAKTUYECKO MEOUAHO OBYYEHME MO
MEXATPOHUKA
lNaH4yo Tomos, [Jumyo HYakbpcku, PeHema [umumposa, TamsiHa Bakapericka
HapactBawuTe n3nckBaHusa Ha nasapa Ha TpyAa MOCTaBAT 3HAYUTENHO MO-BUCOKM
KpuTepum 3a ka4ecTBO Ha obpasoBaHMeTo. ToBa B MbriHa CTENEH BaXM 1 32 06y4eHNeTo no
MexaTpoHMKa, CpaBHUTENHO HoBa obnact B wuHAaycTpusta. [lpeactaBeHata crtaTtus
pasrnexzga onuta Ha aBTopuTe B U3MNON3BAHETO Ha crneumanmsnpaHn y4ebHn matepuanm u
noaxoam 3a obyyeHne no MexaTpoHUKa u pesyntat OT CbBMecTHaTa paboTta Ha yunTenu
N YYEHULW NPU KOHCTPYMPAHETO Ha crneumanmaMpaHm MexaTpoHHU YCTPONCTBA.
2.2 HayyHun nyonukaumm B HepedepupaHM HayyHU WU3[aHUA C HayyHoO
peueH3upaHe
2.2.1. XapaKkTepucTyMKa Ha Hay4YHUTe Nyobnukaumm B HepecepupaHu Hay4HU
M3[aHUA C Hay4YHO peLeH3npaHe
BI' 3a yyacTtue B KOHKypca ca npeactaBeHn 36 Hay4Hu nybnvkaumm, B HepedepmpaHm
Hay4HW N3aaHns C Hay4yHO peLeH3npaHe. Te ca B cnegHuTe obnactu:
» [MpoekTupaHe Ha aBTOMaTU3UPAHM MeXaTPOHHU YCTPOMCTBA, CUCTEMU WU
po6oTu
My6nukauun [8.4], [[8.5], [I8.8], [[8.9], [I8.11], [8.12], [I8.15], [8.21], [8.22],
[8.24], [I8.25], [8.27], [8.29], [8.31], [[8.32], [8.33], [8.35], [[8.36]
My6nukaunn [8.4], [8.5], [8.8], [8.11], [8.15], [8.21], [8.22], n [[8.24] ca
CBbpP3aHN C MNPOEKTMpPaAHEeTO Ha cneuuwanuaupaHun pobotn. B nybnukauua [8.4] ca
HanpaBeHU peanHu TEXHUYECKM W3CrnefBaHus Ha NPOEKTUPaHUTEe MEeXaHU3MMK, KaTo e
n3paboTeH NPOTOTMMN Ha NPOEKTMPaH cneynanuanpad poboT ¢ NnapanenHa KNHemaTuka 1 ca
crnobeHn narpaxgalumre ro CTPyKTypPHU KOMMNOHEHTU. LlenTa e aa ce n3cnegsa TOYHOCTTA
Ha MO3WLMOHMPaHe Ha HOBOCBL3A4afeHus pobOT M MO TO3NM HayYuH da ce Banuaupart
HanpaBeHuTe npoekTupanus. MNybnukaumsa [8.5] npeactaBs HOBOMPOEKTUPAH LUECTKpaK
x06bu poboT. NMpoekTupaHeTo e N3BbPLUEHO B AUrnTanHa cpeaa, a nporpaMmpaHeTo e ce
N3BBLPLUN Ype3 crneumnanuanpaH codTyep M3non3eaH B MHAyCcTpManHata aBToMaTtm3aums,
cnen m3bop Ha BCUYKM HEOOXOOMMW €neKTPOHHW KommnoHeHTw. [ybnukauusa [8.8], e
CBbp3aHa C NPOeKTUpaHe Ha KpanHW U3NbIHUTENHM 3BEHA 3a NpomuLineHn pobotn. Bb3
OCHOBa Ha HanpaBeH aHanu3 Ha npobnemu CBbP3aHU C U3MNOM3BaHETO Ha poboTu C
napanenHa KuHemaTuka e paspaboTeH opueHTupal, Mogys ¢ 3 pOTaUMOHHN CTEMEHN Ha
cBoboaa npefHa3HavyeH 3a MHTerpupade, B napaneneH genrta pobot ¢ 3 TpaHCnauMOHHM
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cteneHn Ha csobopa. lNybnukaums [[8.11] e nocBeTeHa Ha MOBULLEHUA UHTEPEC KbM
poboTuTe ¢ NapanenHa kKMHemaTtuka. B Hest ca pasrnegaHyn anropuTtMu M3MNON3BaHU Npu
npoektTupaHe Ha poboTuM C napanenHa kuHematuka. OnpegeneHun ca npeavMmcTBara,
HegocTaTbuUTe M OCHOBHUTE Npobnemu Npu M3nons3BaHe Ha pasrnegaHuTe anroputvu. B
nybnukauus [8.15], e npoektupaH mobuneH pobOT C XMBpPUAHO 3adBWKBaHE.
[MpoekTupaHeTo € M3BbpLUEHO B AuUrnTanHa cpeda C M3MNon3BaHe Ha CbluecTByBalla
MeToAMKa 3a MpOoeKTUpaHe Ha CchneumanHn MexaTpoHHU YCTPOMCTBa M CUCTEMM.
KombuHMpaHeTo Ha [OBWXKEHMETO N0 Bb3AyX W 3eMsl, yBenuyaBa CbLUECTBEHO
Bb3MOXHOCTUTE Ha NpoekTMpaHust poboT 3a npeogornsBaHe Ha NPenaTcTBus, Mpu
ABWXXEHME NO CUITHO NpeceYyeHn TepeHn n paboTa B 3aTBOpEHM NpocTpaHcTBa. CTbNKoBUTE
ABuratenu ca LWMpOKO M3NOS3BaHN B 3aBWMXXBaHUS, KOUTO M3NCKBAT NO3ULMOHHA TOYHOCT.
EdektbT MM e xapayepHo 1 codpTyepHO nogyepTaH Npu OTBOPEHA CXema Ha ynpasneHune
(6e3 ceH3opu 3a obpaTHa Bpb3Ka), KOATO € U3NbNHMMA NPU Hanuyne Ha onpeneneHu
ycnosus. B nybnukauusa [8.21], ca pasrnefaHn TeOpeTUYHW CTaTUYHU U AUHAMUYHU
MOZENN ocurypsiBalliM M3NbIHEHNETO Ha Te3n ycroBus. NMpeanoxeHn ca U MHXEHepHU
pelweHns 3a crnydyaum Ha npoekTupaHe u u3paboTka Ha MOAENW 3a NpoBeXpaHe Ha
eKcnepumMeHTanHu uscnegsaHus. PelweH e uucneH npymep 3a M3bop Ha CTbNKOBU
ABuratenn Ha ekcnepumeHTaneH moden Ha poboT aHanor Ha cTpykTtypaTa Ha Delta. B
nybnukauua [8.22], e npoekTupaH, npou3sBegeH W acembnmpaH HUCKOCTOMHOCTEH
napaneneH genrta poboT npefHasHayeH 3a ydebHu uenu. Ton mma BB3MOXHOCT Aa
M3BbpLIBA CNeaHUTE MaHunynauun: copTupaHe, MaraswHupaHe, no3uuuoHupaHe (6e3
AOMbIHUTENHO OPUEHTUPAHE) Ha CPaBHUTENHO NEeKn U manorabapuTHU getamnu, unm B
Han-obwwusa cnyyan ,Pick and place® onepauun. A B nybnukaums [8.24], e npoekTupaH,
MoaenupaH u paspaboTeH mMobuneH poboT 3a rpaBuMpaHe Ha MAOCKM AeTannu, KaTo ca
CMaseHn BCUYKM W3UCKBAHMA Ha 3afjaHueTo. 3acTbleHO € ONTMMU3MPaHeTO Ha
KOHCTPYKUMATA C LeNn OnpoCTsiBaHe, OflekoTsIBaHe U HamansBaHe Ha NPOW3BOACTBEHUTE
pasxogu. 3a uenTa, ca MOKa3aHW CTbMKUTE Ha WU3MEHEeHWe Ha OTAenHuM AeTannu u
KoHUenuuu 3a paboTta kaTto udano. lNybnukauun [8.9], 8.12], [8.25], [8.27], [8.29],
[F8.31],[8.32], [I8.33], [8.35] n [8.36] pa3rnexxgat NnpoekTUpaHeToO Ha aBTOMaTMU3NPaHn
MexaTpOHHM ycTponcTBa u cuctemn. Nybnukauusa [F8.9] npencraBa NpoekTMpaHeTo Ha
cneunanuavpaHa asTomaTu3vMpaHa mexatpoHHa cuctema (CAMC) 3a uacnegBaHe Ha
.KpvBaTa Ha [ayc” ¢ nNnockM UMNMHAPWUYHU OeTannu, U3BbpLIEeHO B AurMTanHa cpega C
n3non3BaHe Ha CblUieCTBYBalWla MeToAMKa 3a MpOeKTUpaHe Ha cneumanuvampanu
MexaTpOHHM ycTpoucTBa u cuctemn. B nybnukauns [[8.12], ca npencraseHn nsbopa u
N34MCNEeHNa Ha 3aaBMXKBAHETO 3a HOBOMNPOEKTMPaH aBTOMAaTU3MpPaH CTeH[ 3a oTrnevyaTBaHe
Ha BpalnoBo NMCMO BbPXY TbHKM MeTanHu NoBbLPXHOCTU. MakcumanHaTta paboTHa nnody
Ha cTteHaa e A5. PaspaboTeH € HUICKOCTOMHOCTEH aBTOMaTU3NpaH CTeHA 3a u3cnenBaHe Ha
npouecuTte No m3paboTka Ha enieMeHTM OT TbHKM MeTanHM MOBBbPXHOCTM 3a He3pswm. B
nybnukaumus [8.25], e HanpaBeH aHanNM3 Ha TEXHONOMMYHOCTTA M MOHTaXXONPUrogHOCTTa
Ha crnobeHa eauHuua KyTuiika ¢ BpbCHapCKkM HoxyeTa” [lpoekTupaHa e TpaHCnopTHa
cucteMa Ha asTomaTtuaupaH komnnekc (AK) 3a crnobsiBaHe Ha nocoveHaTa efuHuua.
PaspaboTteH e koHuenTyaneH mogen Ha AK 3a crnobsasaHe. NpoekTnpaHu ca oTaenHuTe
CTPYKTYPHWU €ANHMLM Ha TpaHCnopTbopa, kaTo ca HanpaseHn 3D mogenu. B nybnukaums
[8.27], ce npoekTupa pa3paboTeH KoHUenTyaneH MoAen Ha TpaHCNopTHa cucTeMa Ha
MarHuTHa Bb3arfiaBHuUa. TpaHcnopTHaTa cuctema e CbCTaBeHa OT Tpace 3a ABMXEHME,
0o6eKT Ha ABWXeHue, 3aaBMKBaLLa M yrnpaBnsaBalwia cuctema. [poekTupaHu ca otgenHuTe
CTPYKTYPHU €QUHULM, KaTo ca HanpaseHn 3D moaenu n 2D KOHCTPYKTUBHA JOKYMEHTaLMS.
B nybnukaums [8.29], ca pasrnegaHu CTpykTypata U M3NbIHSABaAHUTE (OYHKUUKM Ha
NPOEKTMPaH CTEHA Ha aBTOMaTM3npaHa cucTemMa 3a MOHTaX Ha nyctep knemu. [lageHu ca
3D mopgenu Ha nycrtep knemarta, Ha CTeHOa KaTo USMO0 U Ha XapaKTepHUTE CTPYKTYPHM
KOMNoHeHTU. OnucaH e HadmHa Ha pabota. OnpegeneHm ca OCHOBHUTE MNPOEKTHU
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napameTpu Ha aBToMaTusMpaHaTa cuctema. HanpaseHu ca yHKUMOHANHM n3cneaBaHus
n e pgokasaHa paboTtocnocobHocTTa Ha cteHaa. B nybnukaums [8.31], e npoektupaH
CTbIMKOB TPaHCMOPTbOp B aBToMaTtuauMpaH komnnekc (AK) 3a MoOHTax Ha getamnu Tun
,AnactTnHa”. PelweHn ca cnegHuMTe OCHOBHM 3ajaun: NpeaBapuUTENHU NpecMATaHUS;
pa3paboTBaHe Ha TpaHcnopTbOpa B 3aBUCUMOCT OT crneundukata u dopmaTta Ha
aetannute; paspaborsaHe Ha 3D moaen; MHXEHepHW U3crefBaHUA Ha MpoekTupaHaTa
no3nums; paspaboTBaHe Ha KOHCTPYKTOPCKa AOKYMeHTaums n nspaborsaHe. B nybnvkaums
[(8.32], e npoeKkTMpaHO oTcekaTenHO YCTPOWMCTBO TuN ,Nnb3ra4’ B aBTOMaTU3MpPaH
komnnekc (AK) 3a MOHTax Ha geTamnu Tvn ,AnactvHa’. PelieHn ca crnegHuTe OCHOBHMU
3afauun: npeaBapuTenHu NpecMsTaHus; paspaboTBaHe Ha oTcekaTenHo YCTPOWCTBO TWI
,ANb3ra4y”’ B 3aBUCMMOCT OT crneuudumkaTa n dpopmarta Ha getamnute; paspaboTtaHe Ha 3D
MOAEN; UHXEHEPHN nscrnenBaHnsa n paspaboTBaHe Ha KOHCTPYKTOPCKa AOKyMeHTauus. B
nyénukauus [F8.33], ca NnpoekTnpaHn 3axpaHeBalLm No3nLUK Ha AeTannum Tmn ,nnactuHa’ B
aBToMatmampaH komnnekc (AK) 3a MoHTax. PeweHn ca cnegHUTe OCHOBHU 3ajayu:
npegBapuTenHy npecmaTaHnsg; paspaboTBaHe Ha 3axpaHBalLMTe NO3MUMK B 3aBUCUMOCT
OoT cneuncukaTa n popmaTta Ha getannute; paspaborsaHe Ha 3D mMoaenu; MHXeHEPHU
n3crnedBaHUs  Ha  NpoekTUpaHuTe no3vuuu; paspaboTBaHe Ha  KOHCTPYKTOpcKa
AOKyMeHTauus n unspabotsaHe. B nybnukaums [8.35] e npoektupaHa n uspaboTteHa
BbpTdAwWa genutenHa maca (BOAM) 3a aBTomMatnyeH MOHTaX Ha geTawmn Tun Kanadka’,
CbCTOSAL, Ce OT ABa enemeHTa. PewweHn ca cnegHuTe OCHOBHM 3adayun: aBTomMaTusanpaHe
Ha 3axpaHBaHETO Ha BCUYKMN €fIEMEHTM 3@ MOHTaX, Ype3 U3Mon3BaHe Ha creumanmsmpaHm
MarasmHm - cbbupatenn (MC) un BbpTAwWwa AenutenHa maca, npoektupaHe Ha BOM,
nspaborBaHe n MmoHTax. B nybnukaumsa [8.36] e npoekTnpaHo NPMHUMMHO HOBO peLleHne
3a aBTOMaTU3MpaHO MPOM3BOACTBO Ha JIOBHM MAaTPOHM 3a [NagKOLEBHO OpbXUE.
[MpoekTnpaHn ca oTAenHuTe paboTHUTE NO3UUMK 3a pasnMyHUTE onepaumm ot
TexHonornyHma npouec. Paspabotenun ca 3D mogenu Ha paboTHute nosvuuun, 3D moagen
Ha aBTOMaTM3MpaHmsa Komnnekc n 2D KOHCTPYKTMBHA JOKyMeHTaLums 3a nspaboTka.
» WMN3non3BaHe Ha CbLBPEMEHHW TEXHOMOTMM W MNPOMMULUIIEHM poboTM B
npou3BOACTBEHUTE Npouecu
My6nukauun [8.10], [8.14], [8.19], [[8.23], [8.30]
My6nukauun [F8.10] n [[8.14] npeacTaBAT copTyepHOTO MOAENMPAHE U MHXEHEPEH
aHanu3 Ha KOHKPEeTHM aBTOMaTU3NPaHW MEXaTPOHHM YCTPOWUCTBA, cMCTeMU U poboTu. B
nybnukauus [8.10] e paspaboTeH HUCKOCTOMHOCTEH aBTOMaTU3MpaH CTeHg 3a
n3cneaBaHe Ha npouecuTe no n3paboTka Ha eNeMeHTU OT TbHKU MeTasiHU NOBBbPXHOCTM 3a
He3pawm. 3D MogenupaHn ca OCHOBHUTE €MeMEHTU U Bb3Nu B AurntanHa cpega. A B
nyonukaunsa [[8.14] ca HanpaBeHM WHXeEHepHU u3cnegBaHns Ha mobuneH poboTt cC
xnbpugHo 3agBukBaHe. WM3scnegBaHuATa ca u3BbpLWEHWM B uudgpoBa cpeda no
CblUecTByBalla MeToauka 3a MNPOEKTUpaHe Ha cneuuanHu MexaTpPOHHW YCTPOMCTBA M
cuctemu. MNMybnukauum [8.19], [8.23] n [8.30] pasrnexgaT CbBPEMEHHUTE anropuTMu,
MEeTOAM M NOoAXOoAW Mpu NpoeKkTMpaHe W aBToMatmsaums. CneuunanHuTe MexaTpOHHM
YCTPOMCTBA M CUCTEMU Ca MNPOEKTMPaHU fa paboTAT B cneumduyHM ycroBus U ca
agjanTupaHu KbM onpeaeneH Bua pabota. Te paboTaT no cTporo onpegeneHa nporpama u
n3BbpLWBAT NpocTn onepauuun. Kato umat M BCUMYKM HEOOXOAMMW W3UCKBaHUA 3a
6esonacHoct. lybnukauma [8.19] npeanara meTon 3a MNPOEKTMpPaAHE Ha creumanHu
MexaTpoHHM ycTponctea (SMD) n cuctemu. MNMpeanoxeHun ca onpegeneHn etanuy B npoueca
Ha NpOeKTUpaHe, BCEKM OT KOUTO Ce XapaKTepuampa CbC CBOM COBCTBEHM OCOBEHOCTM.
My6bnukauma [8.23] pasrnexga CblHOCTTAa W NOAXOAWTE Ha aBToMartuMsauuaTa u
poboTusaunaTa Ha NPON3BOACTBOTO. AHANM3MPaHO € CbCTOSHNETO Ha aBTOMaTU3aUnsaTa u
poboTusaumsita Ha NPomM3BoACTBOTO B bbnrapma n B ceeToBeH Mmawwab. ObpbLia ce ronsmo
BHMMaHWe Ha NOCTWXeHusATa B Tasn obnact. [lJaHHu 3a cTeneHTa Ha aBToMaTM3aumsa ce
npenocTaBAT Han-00L0 3a ANCKPETHUTE NPON3BOACTBEHM NpoLecu B Bbnrapusa n vyxouHa.
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lMocouBaT ce n3nckBaHnATa 1 hakTopuTe, BNUSELMN BbpXy pa3paboTBaHETO Ha e(PEKTUBHM
pelweHns 3a aBToMaTtm3auma u pobotmsaums. Pasrnexpa ce Bapvauusi Ha peLleHus u
n3bop Ha onTuMarnieH BapuaHT 3a aBToMaTusauusi U poboTmsaumda. 3a MHTENUreHTHU
pob0TK ce roBopun OT CKOPO M He ce No3HaBaT Aobpe Bb3MOXHOCTUTE, KOUTO NPEeAoCTaBAT.
My6bnukauma [8.30] pasrnexga HOBUTE BB3MOXHOCTW 3a pellaBaHe Ha 3ajayn B
aBTOMaTU3auuATa Ha NnpomsBoacTBaTa. KakBu NpOMEHN BbB Bb3MOXHOCTUTE Ha poboTuTe
HacTbMNBaT NPW M3MNON3BaHETO U3KYCTBEH MHTENEKT B cuctemMnte 3a ynpasneHue. Kak ce
pasBvMBa aBToMaTM3auusiTa Ha MPOM3BOACTBOTO C nporpammpyemmte poboTn U Kakeu
NPOMEHN HacTbMBaT Korato ce U3non3BaT MHTENUreHTHU poboTn. HoBuTe apxuTekTypu
AaBaT Bb3MOXHOCT Aa Ce WHTerpmpat KOPEHHO pasfnuyHuM 3HaHWSA 4pe3 obyyeHue u
camooby4deHne. OTnagat notpebHocTUTe 3a paboTa B HaNbISIHO OpraHu3npaHa paboTHa
cpeaa v CbMbTCTBALLUTE 3a LiefTa CbOPbXKEHUS.
» W3cnepBaHe Ha aBTOMaTU3UpPaHU NPON3BOACTBEHU CUCTEMU

My6nukaunn [8.6], [8.16], [8.18], [[8.20], [[8.26], [[8.28], [[8.34]

My6nukaumn [8.16] n [8.18], ca cBbp3aHM C M3crnegBaHe Ha aBToOMaTuU3MpaHa
cMcTema 3a NPOM3BOACTBO Ha NMOGUITHM NeKapCTBEHN hOpMU.

OnpeneneHn ca OCHOBHUTE KOMMOHEHTW B CTpyKTypata Ha aBTOMaTU3upaHuTe
CUCTEMU 32 MPOM3BOACTBOTO Ha NekapcTBeHn popmu. [lecbmHmpaH e KpuTepun 3a oueHka
CbCTOSIHMETO Ha cuctemute KaTo uano. PaspaboTeHn ca kputepuu 3a onpepensiHe
BNUAHMETO Ha OTAENHM KOMNOHEHTU Ha eaHa cuctema. C nanonasaHe Ha geuHUpaHUTe
KpUTepum € Wu3BbplUeHa OueHKa, Ha eqeKTMBHOCTTa Ha MW3BbpLUEHUTE npouecu B
nnodpunHa wHctanauua GT-350. lMybnukauun [8.6], [8.20], [8.26] n [8.28], ca
CBbP3aHu C U3cnenBaHe Ha npoLleca Ha aBToMaTU3npaHo 3aTBapsHe Ha Cb0BE C BUHTOBM
Kanayku. 3a uenuTe Ha U3cneaBaHeTo e pa3paboTeH cneunanmanpaH cteHa. B nybnvkauuns
[8.26], e onpegeneHo OoNTUMAanHOTO CbYeTaHME Ha OCHOBHUTE dhakTopu, BRMSiEM Ha
npoueca Ha aBTOMaTM3MpaHO 3aTBapsiHE Ha CbAOBE C BMHTOBM Kanayku. B nybnukauumm
[F8.20] n [8.28] e m3cneaBaHO BNMSIHUETO Ha MNPOLBLINKMTENHOCTTA Ha npunaraHus
BbPTALL, MOMEHT NpWU 3aTBapsiHe Ha OyTUIKM C BUHTOBM Kamayku, BbpXy MoflydaBaHaTa
3aTBapswWa cuna v npoueca Ha aBTOMATUYHO MOCTaBAHE HA BMHTOBU Kanayku BbpXy
OTBOpUTE Ha 3aTBapsaHUTE C TsX cbaoBe. OnpegeneHn ca CTOMHOCTUTE Ha M3cneaBaHuUTe
napameTpu, ocurypsiBalliy MakcumMarHa npoM3BogUTENHOCT Ha npoLeca, Npy cnasBaHu Ha
HeobxoAMMUTE TEXHOMNOrMYHU wm3nckeaHus. B nybnukauma [8.6], ca oueHeHu
Bb3MOXHOCTUTE 3a MOAEpHM3auMsi Ha CbllecTByBalla aBTOMaTU3MpaHa MexaTpoHHa
cMcTeMa 3a 3aTBapsiHe Ha CbAOBEe C BUHTOBM Kanadku. M3non3saHa e CbluecTByBalla
MeToavka 3a mogepHusaumss Ha AMC, 4ype3 KOATO e onpeferieHo CbCTOSIHMETO Ha
cucTemara, Bb3MOXHOCTUTE 3a MOAEepHWM3auus U ca reHepupaHu BapuaHtu. UN3bpaH e
onTUMarneH BapuaHT 3a MogepHu3aumsd. B nybnukauus [8.34] ce npaBu cuctemeH norneq,
Ha OBWXEHMATa Npu aBToMaTtM3auus Ha OUCKPETHOTO MPOWM3BOACTBO, KaTo Ce oTyMTaT
CbBPEMEHHUTE MOCTMKEHUS NPU KUHEMATUYHOTO U CUMOBO ynpasneHue. NpeanoxeHo e
N3MOn3BaHe Ha MpPUHUMNUTE 33 HEMNPEeKbCHATOCT, KOHUEHTpauus W pasgensHe Ha
ABWXeHusTa. Ypes npumep ca UnCcTpupaHn Bb3MOXHOCTUTE 3a Ka4eCTBEeHO nogobpeHue
npv NOAXOAALLO NaHnpaHe.

> [MporpamupaHe u ynpaBfieHMe Ha aBTOMaTU3npaHM MexXaTpPOHHU YCTPOMUCTBA,
cucTeMu n pobotu
My6nukauun [8.1], [[8.2], [[8.3], [[8.7], [[8.13], [[8.17]

B nybnukauma [8.1], e paspaboTeHO nporpamHO ynpasfieHMe Ha HOBOCbH3AadeH
NPOTOTUM Ha NaparnerneH genrta poboT. M3anon3saH e Noaxo 3a cb3gaBaHe Ha yrnpaBnsBsaly
cogpTyep, Npu KOMTO BCEKN OT ynpaBnsBalimMTe anropyutMu ce peanuaupa 4ypes oTgenHa
dyHKkuma. MNMybnukauun [8.2] u [8.3] pasrnexagaTt nporpammpaHeTo 1 ynpasneHneTo Ha
HOBOCb3dadeH LUecTKpak xobu pobot. B nybnukaums [8.2], e cb3gageHa nporpama 3a
ynpaeneHue Ha poboTa. Pa3paboTeH e nporpameH NpoayKT C OTAENHN PyHKLMMN 33 BCEKU
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KpaK, BCsika OT KOMUTO Ce 3ajeucTBa npu nosflyyaBaHe Ha CbOTBETHaTa CTOMHOCT. A B
nybnukaumsa [8.3] e cb3gageHO MOGUNHO NpuMoXeHue 3a ynpasneHue. M3nonseaH e
coptyepHuaTt npogykt MIT App Inventor, ype3 konTto ca aeduHupaHm n paspaboTeHn
BCUYKM Heobxoammmn 6nokoBe, KomaHan wn OyToHwn. [ybnukauumn [8.7] n [8.13]
pasrnexgar nporpaMMpaHeTo W ynpasfieHWeTo Ha aBTOMaTU3MpaH MeXaTPOHHU
ycTponcTtea n cuctemu. B nybnukaumsa [8.7], e npoekTupaHo enekTpu4ecko ynpasneHue,
NHeBMaTMyHa cuctema n e paspaboTeH nNporpamMeH Ko 3a uscrneaBaHe Ha ,KpuBaTa Ha
Mayc” ¢ nnocku unuHApuYHK getannu. MNpoekTupaHeTo 1 NPorpamMmpaHeTo ca N3BbPLLEHN
B cneuvanuaupaHu nporpamHu cpegu. lNybnukaums [F8.13] npeacraBa HoBoCbhb3gadeHa
TEXHOMOrMs 3a NpPoOM3BOACTBO Ha koMnocT. Cb3gageHa e aBTOMaTtu3upaHa cuctema 3a
NPOM3BOACTBO Ha KOMMOCT, 4pe3 nporpamupaHe u paspaboTBaHe Ha eneKkTpuyecko
yrnpaBneHve 3a YCKOpeHMe Ha npoueca 3a Npou3BOACTBO Ha KOMMOCT B KynTMBMpaHa
cpepa. lNybnukaumna [8.17] pasrnexga netaTenHo-HaBUrauuMoHHUAT 610K, KOWUTO ce
N3Mnon3Ba 3a HaBuraumsi n ynpaerieHne Ha CbBPEMEHHM aBTOHOMHM 6e3NNNOTHN NeTaTenHun
anapaTtu npu OUEeHKa Ha napameTpuTe Ha nofneTta M AOCTUraHe Ha >KenaHoTO KpanHOo
CbCTOSIHME B MuUcuATa. Ype3 npunaraHe Ha MpuUHUMNUTE Ha MexaTpoHuKaTa npu
NpoeKTMpaHeTo 1 pa3paboTBaHETO My Ce Cb3aBa KpaeH NpoayKT, KOUTO ce OTNnyaBa CbC
CBOSITa MBKABOCT U pasHoobpasne Ha NpUNoXeHue.
EN For participation in the competition, 36 scientific publications, in unreferenced
scientific editions with scientific review, are submitted. They are in the following areas:
» Design of automated mechatronic devices, systems and robots
Publications [8.4], [I'8.5], [8.8], [8.9], [8.11], [8.12], ['8.15], [8.21], [8.22],
[8.24], [I8.25], [8.27], [8.29], [8.31], [[8.32], [8.33], [8.35], [8.36]
Publications [8.4], [8.5], [8.8], [I8.11], [8.15], [8.21], [8.22] and [[8.24] are
related to the design of specialized robots. In publication [F8.4] real technical studies of the
designed mechanisms were made, a prototype of a designed specialized robot with parallel
kinematics was made and its structural components were assembled. The aim is to
investigate the positioning accuracy of the newly created robot and thus to validate the
designs made. Publication [8.5] presents a newly designed six-legged hobby robot. The
design is done in a digital environment, and the programming will be done through
specialized software used in industrial automation, after selecting all the necessary
electronic components. Publication [[8.8], is related to the design of final executive units for
industrial robots. Based on an analysis of problems related to the use of robots with parallel
kinematics, an orienting module with 3 rotational degrees of freedom designed for
integration into a parallel delta robot with 3 translational degrees of freedom has been
developed. Publication [8.11] is devoted to the increased interest in robots with parallel
kinematics. It discusses algorithms used in the design of robots with parallel kinematics. The
advantages, disadvantages and main problems in using the considered algorithms are
defined. In publication [F8.15], a mobile robot with a hybrid drive was designed. The design
was carried out in a digital environment using existing methodology for the design of special
mechatronic devices and systems. Combining air and ground movement significantly
increases the capabilities of the designed robot to overcome obstacles, when moving over
rough terrain and working in closed spaces. Stepper motors are widely used in drives that
require positional accuracy. Their effect is hardware- and software-emphasized in an open
control scheme (without feedback sensors) that is feasible under certain conditions. In
publication [8.21], theoretical static and dynamic models ensuring the fulfillment of these
conditions are considered. Engineering solutions are also proposed for cases of designing
and making models for conducting experimental research. A numerical example is solved
for selecting stepper motors on an experimental model of a robot analogue of the Delta
structure.In publication [I'8.22], a low-cost parallel delta robot designed for educational
purposes was designed, manufactured and assembled. It has the ability to perform the
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following manipulations: sorting, shopping, positioning (without additional orientation) of
relatively light and small-sized parts, or in the most general case "Pick and place" operations.
And in publication [F8.24], a mobile robot for engraving flat details was designed, modeled
and developed, meeting all the requirements of the task. The optimization of the structure is
advocated in order to simplify, lighten and reduce production costs. For this purpose, the
steps of modification of individual details and work concepts as a whole are shown.
Publication [IF8.9] presents the design of a specialized automated mechatronic system
(SAMS) for the investigation of the "Gaussian curve" of flat cylindrical parts, carried out in a
digital environment using existing methodology for the design of specialized mechatronic
devices and systems. In publication ['8.12], drive selection and calculations are presented
for a newly designed automated bench for printing Braille on thin metal surfaces. The
maximum working area of the stand is A5. A low-cost automated bench has been developed
for researching the processes of manufacturing elements from thin metal surfaces for the
blind. In the publication ['8.25], an analysis of the manufacturability and assembly suitability
of an assembled unit "box with razor blades" was made. A transport system of an automated
complex (AC) for assembling the specified unit was designed. A conceptual model of the
AK for assembly has been developed. The individual structural units of the conveyor were
designed by making 3D models. In publication [8.27], a developed conceptual model of a
magnetic cushion transport system is designed. The transport system is composed of a
movement route, a movement object, a drive and a control system. The individual structural
units were designed, with 3D models and 2D construction documentation made. In
publication [I8.29], the structure and performed functions of a designed bench of an
automated system for the installation of chandelier terminals are considered. 3D models of
the chandelier terminal, the stand as a whole and the characteristic structural components
are provided. The method of operation is described. The main design parameters of the
automated system are defined. Functional studies have been carried out and the workability
of the stand has been proven. In publication [[8.31], a step conveyor in an automated
complex (AC) for assembly of "plate” type details was designed. The following main tasks
have been solved: preliminary calculations; development of the conveyor depending on the
specifics and shape of the details; 3D model development; engineering studies of the
designed position; development of design documentation and fabrication. In publication
[8.32], a "slider" type cutting device was designed in an automated complex (AK) for the
assembly of "plate" type details. The following main tasks have been solved: preliminary
calculations; development of a "slider" type cutting device depending on the specifics and
shape of the details; 3D model development; engineering studies and development of
construction documentation. In publication ['8.33], feeding positions of "plate” type details
in an automated complex (AC) for assembly are designed. The following main tasks have
been solved: preliminary calculations; development of the feeding positions depending on
the specifics and shape of the details; development of 3D models; engineering studies of
the designed positions; development of design documentation and fabrication. In publication
[8.35], a rotary dividing table (RDM) was designed and manufactured for the automatic
assembly of a "cap"-type detail consisting of two elements. The following main tasks have
been solved: automation of the power supply of all elements for assembly, by using
specialized stores - collectors (MS) and rotary dividing table, design of VDM, manufacturing
and installation. In publication [I8.36], a fundamentally new solution for the automated
production of hunting cartridges for smoothbore weapons was designed. The individual work
positions for the various operations of the technological process are designed. 3D models
of the work positions, 3D model of the automated complex and 2D construction

documentation for production were developed.
» Use of modern technologies and industrial robots in manufacturing processes
Publications [8.10], [8.14], [8.19], [8.23], ['8.30]
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Publications [8.10] and [I8.14] present the software modeling and engineering
analysis of specific automated mechatronic devices, systems and robots. In publication
[8.10], a low-cost automated bench was developed for researching the processes of
manufacturing elements from thin metal surfaces for the blind. 3D modeled the main
elements and nodes in a digital environment. And in publication [F8.14], engineering studies
of a mobile robot with a hybrid drive were made. The research was carried out in a digital
environment according to an existing methodology for the design of special mechatronic
devices and systems. Publications [8.19], ['8.23] and ['8.30] review modern algorithms,
methods and approaches in design and automation. Special mechatronic devices and
systems are designed to work in specific conditions and are adapted to a certain type of
work. They work according to a strictly defined program and perform simple operations.
Having all the necessary safety requirements. Publication [8.19] proposes a method for
designing special mechatronic devices (SMDs) and systems. Certain stages in the design
process are proposed, each of which is characterized by its own peculiarities. Publication
[F8.23] examines the essence and approaches of automation and robotization of
production. The state of automation and robotization of production in Bulgaria and worldwide
has been analyzed. Great attention is paid to achievements in this area. Data on the degree
of automation are generally provided for discrete production processes in Bulgaria and
abroad. The requirements and factors affecting the development of effective solutions for
automation and robotics are indicated. A variation of solutions and selection of the optimal
option for automation and robotics is considered. Intelligent robots have been talked about
for a while and the possibilities they provide are not well known. Publication [8.30]
examines new possibilities for solving tasks in production automation. What changes in the
capabilities of robots occur when using artificial intelligence in control systems. How
production automation is developing with programmable robots and what changes occur
when intelligent robots are used. New architectures make it possible to integrate radically
different knowledge through training and self-learning. There is no need to work in a fully
organized work environment and the accompanying facilities for the purpose.

» Research of automated manufacturing systems
Publications [8.6], ['8.16], ['8.18], [8.20], ['8.26], [I'8.28], [8.34]

Publications [F8.16] and [I'8.18] are related to the study of an automated system for
the production of lyophilic dosage forms. The main components in the structure of the
automated systems for the production of dosage forms are defined. A criterion for evaluating
the state of the systems as a whole is defined. Criteria have been developed for determining
the influence of individual components of a system. Using the defined criteria, an evaluation
of the effectiveness of the processes performed in the lyophilic installation GT-350 was
carried out. Publications [8.6], [8.20], [8.26] and [I'8.28] are related to the study of the
process of automated closing of containers with screw caps. A specialized stand was
developed for the purposes of the study. In publication [8.26], the optimal combination of
the main factors affecting the process of automated closing of screw cap containers is
determined. In publications [8.20] and [8.28], the influence of the duration of the applied
torque when closing bottles with screw caps, on the obtained closing force and the process
of automatic placement of screw caps on the openings of the containers closed with them,
was investigated. The values of the investigated parameters ensuring maximum productivity
of the process, subject to compliance with the necessary technological requirements, have
been determined. In publication [I8.6], the possibilities for modernization of an existing
automated mechatronic system for closing vessels with screw caps were evaluated. An
existing methodology for the modernization of AMS was used, through which the state of
the system, the possibilities for modernization were determined and options were generated.
An optimal option for modernization has been selected. In publication [8.34], a systematic
view of movements in automation of discrete manufacturing is made, taking into account the
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modern achievements in kinematic and force control. Use of the principles of continuity,
concentration and separation of movements is suggested. An example illustrates the
possibilities for quality improvement with appropriate planning.
» Programming and control of automated mechatronic devices, systems and
robots
Publications ['8.1], [8.2], [8.3], [8.7], [[8.13], [[8.17]
In publication [8.1], program control of a newly created prototype of a parallel delta
robot is developed. An approach was used to create control software, where each of the
control algorithms is implemented through a separate function. Publications [I8.2] and
[8.3] deal with the programming and control of a newly developed six-legged hobby robot.
In publication [I8.2], a robot control program was created. A software product has been
developed with separate functions for each leg, each of which is triggered when the
corresponding value is received. And in publication [I'8.3] a mobile management application
was created. The software product MIT App Inventor was used, through which all the
necessary blocks, commands and buttons were defined and developed. Publications [F8.7]
and [I8.13] address the programming and control of automated mechatronic devices and
systems. In publication [I'8.7], an electrical control, pneumatic system, and program code
were developed to investigate the "Gaussian curve" of flat cylindrical parts. Design and
programming are done in specialized software environments. Publication [F8.13] presents
a newly developed compost production technology. An automated composting system was
created by programming and developing an electrical control to accelerate the composting
process in a cultivated environment. Publication [F8.17] examines the flight-navigation unit,
which is used to navigate and control modern autonomous unmanned aerial vehicles while
evaluating flight parameters and reaching the desired end state in the mission. By applying
the principles of mechatronics in its design and development, a final product is created that
is distinguished by its flexibility and variety of applications.
2.2.2. Pe3romMeTa Ha OBbNrapCkn U aHrMUMACKN Ha HayvyHUTe nybonukauuum B
HepedepupaHM Hay4YHU U3JaHUSA C Hay4YHO peLeH3npaHe
OunmutpoBa P., PaspabotBaHe Ha nporpamHo ynpaBneHue Ha napaneneH DELTA po6ot, MNoguwHa

rs.1 MexayHapofHa Hay4yHa koHdepeHums Ha BBY ,'eopru BeHkoscku®, JonHa Mutpononus, ISSN: 2738-
. 716X, (190-196).

HAUWO

PA3PABOTBAHE HA NMPOIrPAMHO YNPABJIEHUE HA NMAPAJEJIEH DELTA POBOT
Penema [Jumumposa

Llenta Ha HacTodwarta ctatua e paspaboTBaHe Ha MNpPOrpamMHO yrnpasrieHne Ha
HOBOCBb34a4eH NPOTOTUN Ha napaneneH genta poboT. N3nonssaH e noaxon 3a Cb3gaBaHe
Ha ynpasnsBaLll copTyep, Npu KOUTO BCEKN OT ynpasrsBaluTe anroputMmn ce peanumsmpa
ypes oTaenHa yHKUMS.

DEVELOPMENT OF PROGRAM CONTROL OF A PARALLEL DELTA ROBOT

Reneta Dimitrova

The object of the present article is the development of program control of a newly
created prototype of a parallel delta robot. An approach was used to create the control
software, where each of the control algorithms is implemented through a separate function.
OnmutpoBa P., A. XapxueB, Pa3paboTBaHe Ha nporpama 3a ynpaBreHue Ha LecTKpak xobu pobor,

rs.2 lopgnwHa MexgyHapogHa HayvHa koHdepeHums Ha BBY ,Teopru Benkoscku®, JonHa Mutpononusi, ISSN:
. 2738-716X, (203-208).

HALMAO
PA3SPABOTBAHE HA NMPOIrPAMA 3A YMNPABJIEHUE HA LLECTKPAK XOBU POBOT
Penema [umumposa, AnduH Xaoxues

Llenta Ha HacTosiwaTa pa3paboTka € ga ce cb3gade nporpama 3a ynpasrieHve Ha
HOBOCb3adeH LWecTKpak xobu poboT. 3a nocturaHe Ha nocTtaBeHaTa uen we 6bae
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pa3paboTeH nporpamMeH NPoayKT C OoTAeNHM PYHKUUKN 3a BCEKM KPaK, BCSKa OT KOUTO LLe ce
3agencTBa npu nosly4aBaHe Ha CbOTBETHATa CTOMHOCT.
DEVELOPMENT OF A PROGRAM FOR CONTROLLING A SIX-LEG HOBBY ROBOT
Reneta Dimitrova, Aldin Hadjiev

The aim of the current development is to create a program for control of a newly
created six-legged hobby robot. To achieve the set goal, the software product with separate
functions will be developed for each leg, each of which will be triggered when the
corresponding value is received.
Onmutposa P., A. Xapxue, PaspaboTBaHe Ha MOOUITHO NPUIOXKeHWe 3a yrpaBfeHne Ha LWecTKpak xobun

rs.3 poboT, MNoaunwHa mexayHapoaHa HaydHa KoHdepeHumnsa Ha BBY ,Teopru Bexkoscku®, onHa Mutpononus,
. ISSN: 2738-716X, (197-202).

HAUWO

PA3SPABOTBAHE HA MOBUITHO NMPUINTOXEHUE 3A YMNPABJIEHUE HA LLECTKPAK
XOBU POBOT
Penema Jumumposa, AnduH Xadxuee
Llenta Ha HacTosiwaTta paspaboTka e fa ce cb3gage MOOMMHO MpUMOoXeHue 3a
yrnpaBneHne Ha HOBOCH3a4adeH LWeCTKpak xobun poboT. 3a nocTuraHe Ha nNoctaBeHaTa Len
we ce usnonssa codtyepHusaT npogykt MIT App Inventor, 4ype3 konTo we Obaar
AeduHUpaHn n paspaboTeHn BCU4kM Heobxoanmm 6nokoBe, KOMaHaM N BYTOHN.
DEVELOPMENT OF A MOBILE APPLICATION FOR CONTROLLING A SIX-LEG
HOBBY ROBOT
Reneta Dimitrova, Aldin Hadjiev
The aim of the current development is to create a mobile application for control of a
newly created six-legged hobby robot. To achieve the set goal, the software product MIT
App Inventor will be used, through which all the necessary blocks, commands and buttons
will be defined and developed.

Uonos C., P. AumuTtpoBa, C. Hukonos, M3cneasaHe Ha TOYHOCTTa Ha NO3ULMOHMpPaHe Ha cneumnanmanpaH
po6oT ¢ napanenHa knHemaTtuka, XXXIII MHTK ,ALM — 2024”, Co3onon, 27.06 — 30.06.2024 r., CnucaHve
rg.4 »+ABTOMaTN3aLMsA Ha ANCKPETHOTO Npou3BoacTeo”, 6pon 6 tonun 2024 r., napatencteo Ha TY-Codus, ISSN:
2682-9584, cTp. 45-48.

HAUWAO

M3CNEOABAHE HA TOYHOCTTA HA NO3UUMOHUPAHE HA CNEUUAITU3NPAH
POBOT C NAPAJIENTHA KWHHEMATUKA
CmaHucnae L{onos, PeHema [Jumumposa, CmunusiH Hukonos
B HacToswarta paspaboTka ca HanpaBeHW peariHu TEXHWYEeCKU u3crnenBaHus Ha
NPoeKTUpaHUTE MEXaHU3MN, KaTo € U3paboTeH NPOTOTMIM Ha NPOEKTUPAH cneuuannanpaH
pobOT C NnapanesniHa KMHemMaTuka 1 ca CrnobeHn narpaxkgalmre ro CTPYKTYPHU KOMMOHEHTH.
Llenta e ga ce uscnegBsa TOMHOCTTA Ha NO3MUMOHMpPAaHE Ha HOBOCb3gadeHus poboT 1 no
TO3W Ha4YMH Aa ce BanuaupaT HanpaBeHUTEe NPOEeKTUPaHUS.
RESEARCH OF THE POSITIONING ACCURACY OF A SPECIALIZED ROBOT WITH
PARALLEL KINEMATICS
Stanislav Tsolov, Reneta Dimitrova, Stiliyan Nikolov
In the current development, real technical studies of the designed mechanisms have
been carried out, a prototype of a designed specialized robot with parallel kinematics has
been made and its structural components have been assembled. The aim is to research the
ositioning accuracy of the newly created robot and thus to validate the designs made.

Oumutposa P., C. OumuTtpos, A. XamxkueB, MNpoekTupaHe M nporpaMmmpaHe Ha LiecTkpak xobu pobor,
rs.s XXX MHTK ,ALM — 2024”7, Co3onon, 27.06 — 30.06.2024 r., CnucaHne ,ABTOMaTU3aLNS HA OUCKPETHOTO

- npousBoacTeo”, 6poit 6 tonn 2024 r., nsgatenctso Ha TY-Codms, ISSN: 2682-9584, ctp. 119-123.
HALUWMAO

NMPOEKTUPAHE U NPOITrPAMUPAHE HA LUECTKPAK XOBWU POBOT
Penema Jumumposa, Cnas Qumumpos, AnduH Xadxues
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Llenta Ha HacToswaTa pa3paboTka e Aa ce NpoekTupa 1 nporpammpa LecTkpak xobu
poboT. lNpoekTupaHeTo LWe ce U3BbPLUM B AUrMTanHa cpega, a nporpamupaHeTo Le ce
M3BBPLUN Ype3 crneumnanuanpaH copTyep M3non3saH B MHAycTpuManHata asToMatmsaums,
cnea n3bop Ha BCUYKM HEOBXOANMW €NEeKTPOHHU KOMMOHEHTMW.

DESIGN AND PROGRAMMING OF A SIX-LEG HOBBY ROBOT
Reneta Dimitrova, Slav Dimitrov, Aldin Hadjiev

The aim of the present development is to design and program a six-legged hobby
robot. The design will be done in a digital environment and the programming will be done
through specialized software used in industrial automation after selecting all the necessary
electronic components.

Onmutposa P., OueHka Ha Bb3MOXHOCTUTE 3a MOAEPHM3aUUS Ha aBTOMaTM3NpaHa MexaTpoHHa cuctema
3a 3aTBapsiHe Ha cbAaoBe ¢ BMHTOBW kanayvku, XXXIII MHTK ,A0M — 2024”, Co3onon, 27.06 — 30.06.2024
8.6 r., Cnucanue ,ABTOMaTM3aUUSA Ha AUCKPETHOTO NpPomn3BoAcTBO”, 6pon 6 tonn 2024 r., n3gaTtencTeo Ha TY-
Codous, ISSN: 2682-9584, cTp. 31-36.

HALMA
OLEHKA HA Bb3MO>XHOCTUTE 3A MOOEPHU3ALUA HA ABTOMATU3UPAHA
MEXATPOHHA CUCTEMA 3A 3ATBAPAHE HA CbAOBE C BUHTOBU KAIMNAYKA

PeHema [Jumumposa
Llenta Ha HacTOdwarta paspaboTtka e pfJa ce OueHAT Bb3MOXHOCTUTE 3a

MOJepHU3aUmMs Ha CblUecTByBalla aBTOMaTU3MpaHa MexaTpoHHa cMcTeMa 3a 3aTBapsiHe

Ha CbJOBe C BMHTOBW Kanayku. 3a NocTUraHe Ha LenTa e ce MU3non3sa CbllecTByBalla

MeToauka 3a mogepHmsauuss Ha AMC, 4ype3 KOATO We ce onpeaesniv CbCTOSAHUETO Ha

cuctemaTa, Bb3MOXHOCTUTE 3a MOLEpHM3auus, Lie ce reHepupaT BapuaHTU U we ce

n3bepe onTmaneH BapmaHT.
ASSESSMENT OF OPPORTUNITIES FOR MODERNIZATION OF AUTOMATED
MECHATRONIC SYSTEM FOR CLOSING SCREW CAP VESSELS
Reneta Dimitrova

The aim of the present development is to evaluate the possibilities of modernization of
an existing automated mechatronic system for closing containers with screw caps. To
achieve the goal, an existing methodology for the modernization of AMS will be used,
through which the state of the system, the possibilities for modernization will be determined,
variants will be generated, and the optimal variant will be selected.

Oumutpos C., P. OumutpoBa, b. baxyeBaHos, A. JlasapoBa, N. Muues, C. Llonos, lNpoektnpaHe Ha

€J1eKTpnyecko ynpaslieHne, NnHeBMaTu4yHa cuctemMa u nporpameH Koa Ha cneuuanun3mpaHa MexaTpoHHa

s.7 cucTema 3a uacneaBaHe Ha kpueaTa Ha Mayc”, XXXII MHTK ,AQMN — 2023”, Co3onon, 29.06 — 02.07.2023

r., Cnucanue ,ABTOMaTM3aUNs Ha OUCKPETHOTO NPOM3BOACTBO”, Bpoii 5 tonn 2023 r., nagatenctso Ha TY-
Codoms, ISSN: 2682-9584, cTtp. 113-117.

HALUNLO

NMPOEKTUPAHE HA ENEKTPUYECKO YNPABJNEHUE, NTHEBMATUYHA CUCTEMA U
NMPOIrPAMEH KOO HA CNEUMATIUSUPAHA MEXATPOHHA CUCTEMA 3A
M3CJIEOBAHE HA ,KPUBATA HATAYC*

Cnae JQumumpos, PeHema [Jumumposa, bosiH baxyegsaHos, AHHa-Mapus Jlazaposa,
UeaH Muues, CmaHucnas Llonos

Llenta Ha HacToswaTa pa3paboTka e fa ce npoekTupa eneKkTpuyecko ynpasneHue,
NHEBMATMYHA CUCTEMA M Aa ce pa3paboTu nporpamMeH Ko 3a U3crneaBaHe Ha ,KpyuBaTta Ha
fayc” ¢ nnocku umnuHapuyHu petannu. [poekTMpaHeTo W nporpamMupaHeTo Le ce
N3BBLPLLM B cneumnanmsanpaHm nporpamMmHm cpeau.

DESIGN OF ELECTRICAL CONTROL, PNEUMATIC SYSTEM AND PROGRAM CODE
OF A SPECIALIZED MECHATRONIC SYSTEM FOR THE RESEARCH OF THE
"GAUSS CURVE"

Slav Dimitrov, Reneta Dimitrova, Boyan Bakhchevanov, Anna-Maria Lazarova, Ivan
Mitsev, Stanislav Tsolov
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The aim of the current development is to design an electrical control, a pneumatic
system and to develop a program code to study the "Gauss curve" of flat cylindrical parts.
Design and programming will be done in specialized programming environments.

Lonos C., P. Oumutpora, C. Hukonos, PaspaboTBaHe Ha opueHTMpall MOAyn 3a napaneneH genta
8.8 po6ot, XXXII MHTK AN - 2023”, Coszonon, 29.06 — 02.07.2023 r., CnucaHne ,ABTOMaTU3auUnA Ha
- OUCKPETHOTO Npom3BoAcTBO”, 6p. 5 tonn 2023 r., nagatencteo Ha TY-Codumsa, ISSN:2682-9584, cTp.27-33.
HAUMA
PA3SPABOTBAHE HA OPUEHTUPALL MOAOYN 3A NAPANENEHOENTA POBOT
Cmanucnas Ljonos, PeHema Jumumposa, CmunusH Hukonoe

B HacTosilwata crtatma e npeanoxeHa KOHCTPYKUMA Ha OpueHTupal, moayn ¢ 3
potaumoHHn DOF npegHasHadyeH 3a uHTerpypaHe B napaneneH genta pobor ¢ 3
TpaHcnaumoHHn DOF. HanpaBeH e aHanus3 Ha npegumMmcTeBaTta, OT U3MNOoM3BaHETO Ha TakbB
mMoAayn, cnpsamMo napaneneH pobot ¢ 6 DOF, nsnonaeaH 3a nsnbniHeHne Ha “Pick and Place”
onepauun.

DEVELOPMENT OF ORIENTATION MODULE FOR PARALLEL DELTA ROBOT
Stanislav Tsolov, Reneta Dimitrova, Stiliyan Nikolov

In this paper, a design of a 3 DOF-rotational orienting module intended for integration
into a 3 DOF-translational parallel delta robot is proposed. An analysis of the advantages of
using such a module compared to a parallel robot with 6 DOF used to perform "Pick and
Place" operations was made.

Oumutposa P., C. dumntpoBs, b. baxyeBaHos, A. Jlazaposa, V. Muues, C. Llonos, MNpoekTnpaHe Ha
crneumanuapaHa MexaTpoHHa cucTemMa 3a uscnegBaHe Ha kpuata Ha [ayc”, XXXII MHTK ,A0M — 2023",

8.9 Cosonon, 29.06 — 02.07.2023 r., CnucaHne ,ABTOMaTM3auns Ha ANCKPETHOTO NPON3BOACTBO”, Bpon 5 tonu
2023 r., usgarencteo Ha TY-Codms, ISSN: 2682-9584, ctp. 21-26.

HAUWO

NMPOEKTUPAHE HA CNEUMATTUBUPAHA MEXATPOHHA CUCTEMA 3A
U3CINEOBAHE HA ,,KPUBATA HA FAYC*“
Penema [Jumumposa, Cnae Jumumpos, bosiH baxyeeaHos, AHHa-Mapusi Jlazapoesa,
UNeaH Muuees, CmaHucnas Llonos
Llenta Ha HacToswaTa paspaboTka € p[da ce MpoekTMpa chneuunanusmpaHa
aBTOMaTmanpaHa mexatpoHHa cuctema (CAMC) 3a mscnegBaHe Ha KpuBaTa Ha layc” ¢
NAOCKA LUMMHAPUYHN aeTannn. NpoekTUpaHeTo LWe ce M3BbPpLIM B AurntanHa cpeja C
n3non3BaHe Ha CblUeCTBYBalWla MeToAMKa 3a MpOeKTMpaHe Ha crneuvanmsvpaHm
MeXxaTPOHHM YCTPOMUCTBA U CUCTEMMW.
DESIGN OF A SPECIALIZED MECHATRONIC SYSTEM FOR "GAUSS CURVE"
RESEARCH
Reneta Dimitrova, Slav Dimitrov, Boyan Bakhchevanov, Anna-Maria Lazarova, lvan
Mitsev, Stanislav Tsolov
The aim of the current development is to design a specialized automated mechatronic
system (CAMS) for studying the "Gaussian curve" with flat cylindrical details. The design will
be carried out in a digital environment using existing methodology for the design of
specialized mechatronic devices and systems.
OumunTtpos C., P. Aumutposa, B. CtonmeHos, 3D mogenupaHe Ha aBTOMaTU3NpaH CTeHA 3a oTneyaTBaHe
Ha bpannoso nucmo, XXXI MHTK ,A0M — 2022”, Cosonon, 29.06 — 02.07.2022 r., CnucaHue

M8.10 || AsTomaTnzaumsi Ha OUCKPETHOTO NPOU3BOACTBO, Gpon 4 tonm 2022 r., uspatencrtso Ha TY-Codwms,
ISSN:2682-9584, cTp. 238-242.

HAUWAO

3D MOOAEJIMPAHE HA ABTOMATU3UPAH CTEHO 3A OTNEYATBAHE HA
BPAUITIOBO MUCMO
Cnaes Qumumpos, PeHema [Jumumposa, Bacun CmoumeHos
C HacTosiwaTa ctatusa ce uenu paspaborBaHe Ha HUCKOCTOMHOCTEH aBTOMAaTU3NPaH
CTEHO 3a u3cneaBaHe Ha npouecute No m3paboTka Ha €NeMEHTUM OT TbHKM MeTallHu

cTp. 38 o1 53



Pe3romema Ha ny6nukayuume douy. 0-p uHx. Penema JUMUTPOBA

MOBBPXHOCTM 3a He3pswM. 3a M3NbfIHEHWE HA MOCTaBeHaTa uen e HeobxoauMmo ga ce
MoAenupaTt OCHOBHUTE €NEMEHTU U Bb3NN HA HOBOMPOEKTUPAHUS aBTOMATU3NPaH CTeHS,
3a oTneyaTBaHe Ha BpannoBo NMMCMO BbPXY TbHKM MeTanHW NOBBbPXHOCTM B AUrUTanHa
cpena.
3D MODELING OF AUTOMATED DEVICE FOR PRINTING BRAILLE
LETTER
Slav Dimitrov, Reneta Dimitrova, Vasil Stoimenov

This article aims to develop a low-cost automated device for research on the processes
of making elements of thin metal surfaces for the blind. To achieve this goal, it is necessary
to model the main elements and components of the newly designed automated stand for
rinting Braille on thin metal surfaces in a digital environment.

Llonos C., P. AumuTtpoga, C. Hukonos, CpaBHUTENEH aHanu3 Ha anroputMu 3a NpoekTnpaHe Ha poboTu
¢ napanenHa kuHematuka, XXXI MHTK ,AAMN — 2022”, Cosonon, 29.06 — 02.07.2022 r., CnucaHue
8.11 || AsTomaTnsauma Ha AUCKPETHOTO NPOU3BOACTBO, Gpon 4 tonu 2022 r., uanatencteo Ha TY-Codus,
ISSN:2682-9584, ctp. 113-119.

HAUNLO

CPABHUTENEH AHAJTIU3 HA AITTOPUTMU 3A NPOEKTUPAHE HA POBOTU C
NAPANENHA KWHEMATUKA
CmaHucnas L{onos, PeHema [Jumumpoea, CmunusiH Hukonos
B HacToAwaTta cratua e HanpaBeH CpaBHUTENEH aHanu3 Ha CbliecTByBaLm
anropuTMu 3a NpoekTupaHe Ha poboTu C napanenHa KuHemaTtuka. AHanusbT BKNHOYBA
pasrnexgaHeTo Ha KNHYoBM MNOXBATU W U3YUCIUTESTHUM anropuTMu, nognomaraiim
pasBoviHaTa [OEWHOCT Mpu KOHCTpyupaHeTo Ha TakbB Tun pobotu. OnpegeneHn ca
npegumcTeata M HegocTaTbUWTE Ha CblUeCTBYBaALLUMTE anropuTMU M3MNOM3BaHW Mpu
npoekTnpaHe Ha poboTn C napanesiHa KMHemaTuka.
COMPARATIVE ANALYSIS OF ALGORITHMS FOR DESIGNING ROBOTS WITH
PARALLEL KINEMATICS
Stanislav Tsolov, Reneta Dimitrova, Stiliyan Nikolov
In the present article a comparative analysis of existing algorithms for designing robots
with parallel kinematics is made. The analysis includes the consideration of key techniques
and computational algorithms that support development activities in the construction of this
type of robots. The advantages and disadvantages of the existing algorithms used in the
design of robots with parallel kinematics are determined
OumutpoBa P., A. Benkos, C. OumutpoB, M36op Ha 3aaBwxkBaHe 3a aBTOMaTU3WpaH CTeH 3a
oTnevyaTBaHe Ha 6parnoBo nucMo, XXXI MHTK , AN — 2022”, Co3onon, 29.06 — 02.07.2022 r., CnucaHue

[[8.12 || ABTOMaTU3aLMs Ha AUCKPETHOTO MPOU3BOACTBO, Gpoi 4 tonu 2022 r., napartencteo Ha TY-Codowms,
ISSN:2682-9584, cTp. 69-74.

HAUWA

MN3BOP HA 3ABUWXBAHE 3A ABTOMATU3UPAH CTEHA 3A OTNEYATBAHE HA
BEPAUNOBO NMUCMO
Penema [Jumumposa, AmaHac Benkos, Cnae [Jumumpos

Hactoswarta cratma npeactaBa u30Op M U3YUCNEHUA Ha 3adBWKBaHe 3a
HOBOMPOEKTUPaH aBTOMaTM3MpPaH CTEH 3a oTneYyaTBaHe Ha bpannoBo NMCMO BbpPXY THHKM
MeTanHuM NoBbPXHOCTU. MakcumanHata paboTHa nnow, e AS. C HacToswaTta cratus ce
uenun paspaboTBaHe Ha HUCKOCTOMHOCTEH aBTOMaTU3WpaH CTEeH 3a u3cneaBaHe Ha
npouecuTe nNo n3paboTka Ha eflieMeHTU OT TbHKM MeTasrHN NOBBbPXHOCTU 3a HE3PALLM.

CHOOSING A MOVEMENT FOR AUTOMATED DEVICE FOR PRINTING BRAILLE
LETTER
Reneta Dimitrova, Atanas Velkov, Slav Dimitrov

This article presents drive selection and calculations for a newly designed automated

device for printing Braille on thin metal surfaces. The maximum working area is A5. This
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article aims to develop a low-cost automated device for research on the processes of making
elements of thin metal surfaces for the blind.

Oumutpos C., [1. Totes, P. AumutpoBa, NporpammpaHe 1 ynpaeneHne Ha aBToMaTuaMpaHa cuctemMa 3a
npons3BoACTBO Ha kommnocT, XXX MHTK ,AOM — 20217, Cosonon, 29.06 — 02.07.2021 r., Cnucaxue

8.13 ||.,ABTOMaT3auma Ha auckpeTHOTO npowussoacTso”, 6Gpon 3 tonu 2021 r., uapgartencrso Ha TY-Codus,
ISSN:2682-9584, ctp. 187-190.

HAUWAO

NMPOrPAMMUPAHE U YNPABJIEHUE HA ABTOMATU3UPAHA CUCTEMA 3A
nPON3BOACTBO HA KOMMNOCT
Cnas umumpos, Jumumbp Tomes, PeHema [Jumumposa
O6eKT Ha HacToswwaTa pa3spaboTka € HOBOCb34aAeHa TEXHOMOrs 3a NPoOn3BOACTBO
Ha komnocT. Llenta e cb3gaBaHe Ha aBTOMaTM3upaHa CUCTEMa 3a MPOM3BOACTBO Ha
KOMMOCT, 4pe3 nporpammpaHe u paspaboTBaHe Ha enekTpuMyecko YynpasreHuve 3a
YCKOpPEHME Ha npoueca 3a NPOn3BOACTBO Ha KOMMOCT B KyNnTMBUpaHa cpeaa.
AUTOMATED COMPOST SYSTEM PROGRAMMING AND MANAGEMEN
Slav Dimitrov, Dimitar Totev, Reneta Dimitrova
The object of the present development is a newly created technology to produce
compost. The goal is to create an automated composting system by programming and
developing an electrical control to accelerate the composting process in a cultivated
environment.
Dimitrov S., R. Dimitrova, T. Bankov, A. Banchev, S. Tsolov, Engineering research a mobile robot with

.14 hybrid drive, XXX MNTK "ADP - 2021", Sozopol, 29.06 - 02.07.2021, Magazine "Automation of discrete
. production”, issue 3 July 2021, publishing house of TU-Sofia, ISSN:2682-9584, p p.122-125.

HAUWO

ENGINEERING RESEARCH A MOBILE ROBOT WITH HYBRID DRIVE
Slav Dimitrov, Reneta Dimitrova, Trifon Bankov, Aleksandar Banchev, Stanislav Tsolov
The purpose of this study is to engineering research a mobile robot with a hybrid drive.
The design will be performed in a digital environment using an existing methodology for
designing special mechatronic devices and systems. The combination of air and ground
motion is expected to significantly increase the ability of the designed robot to overcome
obstacles when moving on heavily rugged terrain and working in confined spaces.
MHXEHEPHO U3CJNIEABAHE HA MOBWUJIEH POBOT C XUBPUOHO 3ABUXBAHE
Cnae [Jumumpos, PeHema [Jumumposa, TpugoH baHkos, AnekcaHObp baHues,
CmaHucnas Llonos
LlenTa Ha ToBa npoy4YBaHe € UHXEHEPHO n3crneaBaHe Ha MobuneH poboT ¢ XMBpraHo
3agBmxkBaHe. [1poekTnpaHeTo LWe ce u3BbpwBa B UMdpoBa cpeda Mo ChbluecTByBalla
MEeTOAMKa 3a NPOEeKTMpaHe Ha cneumnanHn MexaTpoHHM ycTponcTea n cuctemu. Oyakea ce
KOMOUHauusaTa OT ABMXKEHME MO Bb3QyX M 3eMs 3HAYMTENHO Aa NOBMLIK CNOCOBHOCTTa Ha
NpoeKTMpaHusa poboT Aa npeogornssa NPensaTCTBUSA, KOraTo ce ABUXKU MO CUITHO NpeceyeH
TepeH 1 paboTn B 3aTBOPEHN NPOCTPAHCTBA.

Oumutpoe C., P. Oumutposa, T. BaHkoB, A. banueB, C. Llonos, MNpoekTupaHe Ha mMobGuneH poGoT ¢
xnbpuaHo 3agBwxBaHe, XXX MHTK ,A0M — 20217, Cosonon, 29.06 — 02.07.2021 r., CnucaHue
M8.15 || ,ABTomMaTu3aumsa Ha AUCKPETHOTO Mnpou3soacTso”, Gpon 3 tonm 2021 r., uspgartencrtso Ha TY-Codus,
ISSN:2682-9584, ctp. 114-121.

HAUWAO

NMPOEKTUPAHE HA MOBUNEH POBOT C XUBPUAOHO 3AABUXBAHE
Cnas Jumumpos, PeHema [Jumumposa, TpugoH baHkos, AnekcaHObp baHues,
CmaHucnase Llonos
Llenta Ha HacTosiwaTta paspaboTka e ga ce npoektupa mobuneH poboTt ¢ xmbpmaHo
3aaBmxBaHe. [MpoekTupaHeTo Lie ce M3BbPLIKM B AurMTanHa cpega C M3noni3saHe Ha
CblUecTByBallla MeToauka 3a MNPOeKTUpaHe Ha cneuuanHu MexaTPOHHW YCTPOMCTBA U
cuctemun. OyakBa ce KOMOMHMPAHETO Ha OBWXEHMETO MO Bb3AyX M 3eMs, Oa YyBennyu
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CbLUECTBEHO Bb3MOXHOCTUTE Ha NPOeKTMpaHusa poboT ga npeogonsasa NpensTcTBuUs, npu
npuaBMXXBaHe No CUHO NpeceyYeHn TepeHn n paboTta B 3aTBOPEHN NPOCTPaHCTBA.
DESIGN OF MOBILE ROBOT WITH HYBRID DRIVE
Slav Dimitrov, Reneta Dimitrova, Trifon Bankov, Aleksandar Banchev, Stanislav Tsolov
The purpose of this study is to design a mobile robot with a hybrid drive. The design
will be performed in a digital environment using an existing methodology for designing
special mechatronic devices and systems. The combination of air and ground motion is
expected to significantly increase the ability of the designed robot to overcome obstacles
when moving on heavily rugged terrain and working in confined spaces.
BaxuyeBaHoB b., P. QumutpoBa, C. Hukonos, YcbBbpLUEHCTBaHe paboTaTta Ha aBTomMaTManpaHa cuctema
3a Npom3BOACTBO Ha NuodunHM nekapcteeHn copmu, XXX MHTK ,AOM — 2021”, Cosonon, 29.06 —

02.07.2021 r., Cnucanmne ,ABTOMaTM3auua Ha AUCKPETHOTO npou3BoacTBo”, Gpon 3 tonm 2021 r,
rg.16 uspartencteo Ha TY-Codwms, ISSN:2682-9584, ctp. 108-113.

HAUMO

YCBbBBLPLWEHCTBAHE PABOTATA HA ABTOMATU3UPAHA CUCTEMA 3A
nPOMn3BOACTBO HA INOPUITHU NEKAPCTBEHU ®OPMU
GosH baxyesaHos, PeHema [Jumumposa, CmunusiH Hukonos

Llenta Ha HacTosiwaTa pa3paboTka e aa ce anpobnpa HOBOCb34adeHa MeToarKa 3a
YyCbBbpLUEHCTBaHe paboTaTa Ha aBTOMaTU3MPaHW CUCTEMW 3a MNPOU3BOACTBO Ha
nekapcTteseHu oopmu. LLle ce n3BbpLUM OLIEHKa Ha e(PeKTUBHOCTTA Ha U3BBLPLUEHNTE Jocera
npouecn Ha aBToOMaTM3auusi Ha nuodunHa uHctanauus GT-350 B nuModuneH uex Ha
dupma Codapma ALl

IMPROVING THE WORK OF AN AUTOMATED SYSTEM FOR THE PRODUCTION OF
LYOPHILIC PHARMACEUTICAL FORMS
Boyan Bahchevanov, Reneta Dimitrova, Stiliyan Nikolov

The purpose of this study is to test a newly created methodology for improving the
operation of automated systems for the production of dosage forms. An evaluation of the
efficiency of the automation processes of the lyophilic installation GT-350 performed so far
in the lyophilic workshop of Sopharma AD will be performed.

Biliderov S., R. Dimitrova, D. Chakarski, Principles of mechatronics in the design of a flight-navigation unit
rs.17 for an unmanned aircraft, XXIX MNTK "ADP - 2020", Sozopol, 29.06 - 02.07.2020, Automation of discrete
- production magazine, issue 2 July 2020, publishing house of TU-Sofia, ISSN:2682-9584, pp. 110-115.

HALUMLO

PRINCIPLES OF MECHATRONICS IN THE DESIGN OF A FLIGHT-NAVIGATION UNIT
FOR AN UNMANNED AIRCRAFT
Stefan Biliderov, Reneta Dimitrova, Dimcho Chakarski

The flight-navigation unit is used for navigation and control of modern Autonomous
Unmanned Aerial Vehicles in assessing the flight parameters and reaching the desired final
state in the mission. By applying the principles of mechatronics in its design and
development, a final product is created that is distinguished by its flexibility and diversity of
application.

NMPUHUUNMUN HA MEXATPOHUKATA B MPOEKTUPAHETO HA MNMOJIETHO-
HABUITALMOHEH BJTIOK 3A BE3IMNMUITOTHO CPEOCTBO
CmegpaH bunudepos, PeHema [Jumumposa, [Jum4yo Hakbpcku

JleTaTenHo-HaBMraumMoHHUAT GfIOK ce M3non3Ba 3a HaBurauus U ynpaereHue Ha
CbBpPEMEHHN aBTOHOMHM BE3MMNOTHU NeTaTenHn anapaTn Npy OLEeHKa Ha napameTpuTe Ha
nosietTa N JOCTUraHe Ha >XenaHoTO KpauHO CbCTOSiHME B MucusTa. Ypes npunaraHe Ha
NPUHLMNUTE Ha MexaTpoHMKaTa Npu NPoeKkTMpaHeTo U paspaboTBaHETO My ce Cb3aaBa
KpaeH npoayKT, KOWTO Ce OoTfM4yaBa CbC CBOSTa bBKAaBOCT W pasHoobpasve Ha
NPUNoXeHue.
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BaxuyeBaHoB b., P. AumutpoBa, C. Hukonos, Kputepnm 3a oueHka CbCTOSIHUETO Ha aBTOMaTU3MpPaHu
CUCTEMM 3@ MPOM3BOACTBOTO Ha NekapctBeHn cpopmu, XXIX MHTK ,ALM — 2020”, Cosonon, 29.06 —
8.18 || 02.07.2020 r., CnucaHne ABTOMaTU3aLUMA Ha [OMCKPETHOTO MPOM3BOACTBO, Gpoit 2 tonn 2020 r.,
usgaTtenctBo Ha TY-Codums, ISSN:2682-9584, ctp. 18-21.
HAUMAO
KPUTEPUU 3A OLUEHKA CbCTOAHUETO HA ABTOMATU3UPAHU CAUCTEMMU 3A
NMPOUN3BOACTBOTO HA JIEKAPCTBEHU ®OPMU
bosH baxyesaHos, PeHema [Jumumposa, CmunusH Hukornos
B cratMata ca NoOcCOYEHW OCHOBHUTE KOMMOHEHTM B CTpyKTypaTa Ha
aBTOMaTM3NpPaHUTE CUCTEMM 3a NPOM3BOACTBOTO Ha nekapcTBeHn cdoopmu. [lepuHupaH e
KpUTepun 3a oLleHKa CbCTOSIHMETO Ha cUcCTeMmUTE KaTo usano. PaspaboTeHun ca kputepum 3a
onpefensHe BIIMSHNWETO Ha OTAENHW KOMMOHEHTUM Ha edHa cuctema. [locoveHn ca
Bb3MOXHUTE NPUNOXEHNA Ha AedUHUPaHUTE KpUTEPUN.
CRITERIA FOR ASSESSING THE STATE OF AUTOMATED SYSTEMS FOR THE
PRODUCTION OF PHARMACEUTICAL FORMS
Boyan Bahchevanov, Reneta Dimitrova, Stiliyan Nikolov
The article identifies the main components in the structure of automated systems for
the production of pharmaceutical forms. A criterion for assessing the state of the systems
as a whole is defined. Criteria have been developed to determine the impact of individual
components of a system. The possible applications of the defined criteria are indicated.
Dimitrova R., M. Kambusheyv, S. Biliderov, Method for design of special mechatronic devices and systems,

rs.19 XXIX MNTK "ADP - 2020", Sozopol, 29.06 - 02.07.2020, Automation of discrete production magazine, issue
. 2 July 2020, publishing house of TU-Sofia, ISSN:2682-9584, pp. 14-17.

HAUNLO

METHOD FOR DESIGN OF SPECIAL MECHATRONIC DEVICES AND SYSTEMS
Reneta Dimitrova, Martin Kambushev, Stefan Biliderov
Special mechatronic devices and systems are designed to work in specific conditions
and are adapted to a specific type of operation. They work on a strictly defined program and
perform simple operations. As they also have all the necessary safety requirements. The
purpose of this study is to propose a method for the design of special mechatronic devices
(SMD) and systems. To achieve this goal certain stages in the design process are proposed
each of which is characterized by its own peculiarity.
METO[ 3A NPOEKTUPAHE HA CNELUMAIIHN MEXATPOHHU YCTPOUCTBA U
CUCTEMM
Penema [Jumumposa, Mapmu+ Kambywes, CmeghaH bunudepos
CneumanHntTe MexaTpPOHHW YCTPOMCTBaA M CUCTEMM Ca NPOEKTUpaHuM Aa paboTaT B
crneumduyHN YCNoBus 1 ca aganTtupaHu KbM onpeaeneH sug padota. Te paboTaT no cTporo
onpegerneHa nporpama u M3BbpLUBaT NPOCTU onepaumn. Kato nmat n BCuU4km Heobxoanmm
n3nckBaHus 3a GesonacHocT. Llenta Ha ToBa u3cnegBaHe € Aa Npeanoxu merton 3a
NpoeKTMpaHe Ha cneumanHn MexaTpoHHM ycTponctea (SMD) u cuctemn. 3a nocTuraHeTo
Ha Tasu LUen ca npeanioxXeHu onpedeneHn etann B npoueca Ha npoekTupaHe, BCEKN OT
KOWUTO Ce XxapaKTepmampa CbC CBOM COHBCTBEHN OCOBEHOCTH.
Dimitrova R., S. Nikolov, S. Dimitrov, Measurement of the closing force at automatic closing bottles with

8.20 screw caps, XXIX International Scientific Symposium Metrology and Metrology Assurance 2019, 7-11,
. September, Sozopol, Bulgaria ISSN 2603-3194, pp. 38-42.

HALUNLO

MEASUREMENT OF THE CLOSING FORCE AT AUTOMATIC CLOSING BOTTLES
WITH SCREW CAPS
Reneta Dimitrova, Stiliyan Nikolov, Slav Dimitrov
The article explores the influence of the applied torque onto closing the bottles with
screw caps on the resulting closing force. By using a specialized stand, an experiment was
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conducted to measure the force generated at the automated closing. A graphical
representation of the experiment's results is proposed.
U3MEPBAHE CUNTATA HA 3ATBAPSAHE NP ABTOMATU3UPAHO 3ATBAPAHE HA
BYTUINKU C BUHTOBU KAINAYKU
Penema [Jumumposa, CmunusH Hukonoes, Cnae Jumumpos
B cratmara e wuscnegBaHoO BIMSIHAETO Ha NPOABLIMKUTENHOCTTA Ha npunaraHus
BbPTALL, MOMEHT NpW 3aTBapsiHe Ha OYTUIKM C BUHTOBM Kanayku, BbpXy Mofy4aBaHaTa
3atBapsiwa cuna. C nsnonseaHe Ha crneumnanuavpaH CTeHa e NpoBedeH eKCnepuMeHT 3a
n3mMepBaHe Ha Morfy4YaBaHaTa NpW aBTOMATU3MPaHOTO 3aTBapsHe cuna. [JageHo e
rpadouyHO NpeacTaBaHe Ha NOTyYeHUTE OT eKCNepUMeEHTa pe3ynTaTu.
OunmutpoBa P., B. MaenoB, N36op Ha cTbnkoBM gBuraTeny 3a poboTu npu OTBOPEHa CxeMa Ha
rg.21 ynpasnexue, XXVIII MHTK A,EI,I'I —2019”, Cosonorn, 29.06 — 02.07.2019 r., CnucaHue ,ABTOMaTU3aUMAa Ha
. ONCKPETHOTO nponseoacTeo”, 6p.1 tonn 2019r., uspgarencteo Ha TY-Codumsa ISSN:2682-9584, cTp.128-133.
HAUMAO
M3B0OP HA CTBbINKOBU OABUTATEJIN 3A POBOTU NMPU OTBOPEHA CXEMA HA
YMNMPABJIEHUE
Penema [umumposa, BecersuH laernos
CTbnkoBUTE OBUraTtenn ca LMPOKO M3MOM3BaHW B 3a[BWXBaHWs, KOUTO WU3UCKBAT
No3MUMOHHA TOYHOCT. EQPeKTbT MM e xapayepHo U copTyepHO noavepTaH nNpu oTBOpeHa
cxeMa Ha ynpasrieHue (6e3 ceH3opu 3a obpaTHa Bpb3Ka), KOATO € U3MbIIHUMa Npu Hanuyune
Ha onpeaeneHn ycrnosud. B HacToswaTa paboTta ca pasrnefaHy TeOPETUYHU CTaTUYHU U
ANHAMWYHU MOZENU OCUrypsiBaliy MU3MbIIHEHMETO Ha Te3un ycrnosus. [lpeanoxeHn ca u
WHXXEHEPHW peLLeHns 3a criydaun Ha NpoekTupaHe u n3paboTka Ha MoLenu 3a npoBexaaHe
Ha eKkcnepuMeHTanHu macnegsaHus. PeweH e yucneH npuvmep 3a m3bop Ha CTbMKOBU
ABuratenu Ha ekcnepumeHTaneH mogen Ha poboT aHanor Ha cTpyktyparta Ha Delta.
CHOOSING A STEPPER MOTORS FOR ROBOTS IN AN OPEN MANAGEMENT
SCHEME
Reneta Dimitrova, Veselin Paviov
Stepper motors are widely used in drives that require positional accuracy. Their effect
is hardware- and software-emphasized in an open control scheme (without feedback
sensors) that is feasible under certain conditions. In the present work, theoretical static and
dynamic models ensuring the fulfillment of these conditions are examined. Engineering
solutions are also proposed for cases of designing and making models for conducting
experimental research. A numerical example is solved for selecting stepper motors on an
experimental model of a robot analogue of the Delta structure.
Llonos C., P. OumutpoBa, lNpoektnpaHe Ha napaneneH Delta po6or, XXVIII MHTK ,AQM — 2019,

rg.22 Cosonorn, 29.06 — 02.07.2019 r., CnucaHune ,ABTOMaT3aumsa Ha AUCKPETHOTO NPoM3BoACTBO”, 6pow 1 tonu
. 2019 r., uspgarencteo Ha TY-Codusa ISSN:2682-9584, ctp. 92-98.

HAUWO

NMPOEKTUPAHE HA MNMAPAITEJIEH DELTA POBOT
CmaHucnae L{onos, PeHema [Jumumposa

Llenta Ha HacTosiwata paspaboTka € pna 6bae npoekTupaH, npou3BedeH U
acemMbnupaH HUCKOCTOMHOCTEH napaneneH genta poboT npegHasHayeH 3a y4ebHu uenu.
C BB3MOXHOCT Oa Wu3BbpLBA CreAHVMTE MaHunynauuu: copTupaHe, MarasvHupaHe,
nosuumoHnpaHe (6e3 AONBAHUTENHO OpPUEHTUPAHE) Ha CpPaBHUTENHO Jlekn W
mManorabapuTHu getannu, unm B Han-obwms cnyyanm ,Pick and place® onepauuw.

DESIGN OF A PARALLEL DELTA ROBOT
Stanislav Tsolov, Reneta Dimitrova

The aim of the present development is to design, manufacture and assemble a low-

cost parallel delta robot intended for educational purposes. With the ability to perform the
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following manipulations: sorting, shopping, positioning (without additional orientation) of
relatively light and small-sized parts, or in the most general case "Pick and place" operations.

Tchakarsky D., T. Vakarelska, R. Dimitrova, P. Tomov, Effective solutions for automation and robotation of
manufacture, International Conference “Robotics & Mechatronics and Social Implementation 2018”, 28.08.-
rs.23 01.09.2018 r., Scientific Notices of the Scientific and Technical Union of Mechanical Engineering: Collection

. of Reports. — Sofia: NTS of Mechanical Engineering, Year XXVI, Volume 4/225, August 2018, ISSN 1310-
3946, pp. 91-97.

HALNO

EFFECTIVE SOLUTIONS FOR AUTOMATION AND ROBOTATION OF
MANUFACTURE
Dimcho Tchakarsky, Tatyana Vakarelska, Reneta Dimitrova, Pancho Tomov
This article discusses the essential and approaches of automation and robotization of
production. The state of automation and robotization of production in Bulgaria and globally
is analyzed. Considerable attention is paid to achievements in this area. Data on the degree
of automation is generally provided for the discrete production processes in Bulgaria and
abroad. The requirements and factors influencing the development of efficient solutions for
automation and robotization are specified. Variation of solutions and choice of the optimal
option for automation and robotization is considered. Exemplary developments of robotics
are given by the authors.
E®EKTUBHU PELLEHUA 3A ABTOMATU3ALUA U POBOTU3ALUA HA
nPONU3BOACTBOTO
Lumyo Yakbpcku, TamsHa Bakapericka, PeHema [Qumumposa, lNlaH4o Tomos
Tasn crTaTna pasrnexga CblHOCTTa WM NoAxoguTe Ha aBToMaTtMsaumsita U
poboTusaunaTa Ha NPON3BOACTBOTO. AHANM3MPaHO € CbCTOAHMETO Ha aBToOMaTU3aundaTa u
poboTusaumnaTa Ha NPoM3BOACTBOTO B bbrirapusi n B ceeToBeH MaLab. ObpbLya ce rosisiMo
BHMMaHWe Ha MOCTWXeHusTa B Tasn obnact. [laHHu 3a cTeneHTa Ha aBToMaTu3aums ce
npenocTaBAT Han-00L0 3a ANCKPETHUTE NPON3BOACTBEHM NpoLeck B Bbnrapusa n vyxouHa.
lMocouBaT ce n3nckBaHuATa 1 akTopuTe, BNUSELN BbpXy pa3paboTBaHETO HA e(PEKTUBHM
peleHns 3a aBToMaTtu3auma M pobotmsaumsa. Pasrnexga ce Bapvaumsi Ha peLLeHus U
n3bop Ha onTuManeH BapuaHT 3a aBTomaTusaumnsa n pobotumsaumns. JageHn ca npumepHu
pa3paboTkm Ha poboTukaTa OT aBTOPUTE.

OunmutpoBa P., N. Tonos, lNpoektupaHe Ha MoburneH pobOT 3a rpaBuMpaHe BbpXy [Magku MNOCKU
8.24 NOBBLPXHOCTH, Bulgar_ian Robotic Society _International Confe_rence RAM 2018, July 24-26, 2018, Sofia, Prof.
Marin Drinov Publishing house of Bulgarian Academy of Sciences, ISSN 1314 4634 pp. 47-55.
HAUMA
NMPOEKTUPAHE HA MOBUJIEH POBOT 3A TPABUPAHE BBHPXY NMALOKU NMITOCKU
NMOBBPXHOCTU
Penema [umumposa, NeaH Toros
B HacTosiwaTa paspaboTka e npoekTupaH, MogenupaH u paspadoteH mobuneH poboT
3a rpaBupaHe Ha MrocKu AeTaunu, KaTo ca CnaseHu BCUYKUM U3UCKBaHWUSA Ha 3aJaHueTo.
3acTbneHo € oNnTUMM3MPAHETO Ha KOHCTPYKUMSTA C LeNl OnpocTsiBaHe, OnekoTsBaHe U
HamansiBaHe Ha NPOW3BOACTBEHUTE pasxoau. 3a uenTta, ca MnokasaHu CTbMKUTE Ha
N3MEHEHMNE Ha OTAENHN OeTaunun 1 KoHLenumm 3a paboTa kaTo usno.
DESIGN OF A MOBILE ROBOT FOR ENGRAVING ON SMOOTH FLAT SURFACES
Reneta Dimitrova, lvan Topov
In the current development, a mobile robot for engraving flat details has been designed,
modeled and developed, meeting all the requirements of the assignment. The optimization
of the structure is advocated in order to simplify, lighten and reduce production costs. For
this purpose, the steps of modification of individual details and work concepts are shown.

CTp. 44 o153



Pe3romema Ha ny6nukayuume douy. 0-p uHx. Penema JUMUTPOBA

Anesa W., 0. Maenos, P. AumuTtpoBa, NpoekTnpaHe Ha TPaHCNOPTLOP HAa aBTOMaTM3MpPaH KOMMIEKC 3a
crnobsiBaHe Ha KyTuiika ¢ 6pbcHapcku HoxdeTa, XXVII MHTK ,AQMN —2018”, Cosonon, 29.06 — 02.07.2018
F8.25 ||r., Hayunu nssectust Ha HTC no MawwmHocTtpoeHe, roguHa XXVI, 6pon 3 (224), toHn 2018 r., ISSN:1310-
3946, ctp. 100-105.

HALNO

NMPOEKTUPAHE HA TPAHCIMOPTbLOP HA ABTOMATU3UPAH KOMITJIEKC 3A
CIMOBABAHE HA KYTUUKA C BPBbCHAPCKU HOXYETA
UeaHa SHeea, FOpu lasnos, PeHema [Jumumposa
B HactodwaTta ctatMa e HanpaBeH aHanu3 Ha  TEeXHOMOrM4yHocTTa U
MOHTaXXONPUrogHOCTTa Ha crnobeHa eamHuua ,KyTuinka ¢ 6pbcHapckn HoxdeTa” LienTa e
npoeKkTUpaHe Ha TpaHCNopTHa cucteMa Ha aBTomaTmampaH komnnekc (AK) 3a crnobssaHe
Ha nocoyeHata eauHuua. PaspaboteH e koHuenTyanHu mogen Ha AK 3a crnobssaHe.
MpoeKkTMpaHn ca OTAENHUTE CTPYKTYPHU €AMHULM Ha TPaHCNOPTbOpPa, KaTo ca HanpaBeHM
3D mopgenw.
DESIGN CONVEYOR AUTOMATION SYSTEM FOR ASSEMBLING BOX OF RAZOR
BLADES
Ivana Yaneva, Yuri Pavlov, Reneta Dimitrova
In this paper an analysis of the technology and the suitability of assembled unit "box
with barber blades". The purpose is to design a transport system of an automated complex
(AK) for assembling the said unit. A conceptual model of assembly AK is developed. The
different structural units of the conveyor have been designed, making 3D models.
Hukonos C., C. Oumutpos, P. AumuTtpoBa, N3cnegsaHe npoleca Ha aBToMaTUYHO 3aTBapsiHe Ha CbaoBe

8.26 ¢ BuHTOBM Kanayvku, XXV MHTK ,MMT-2017" CnuBeH, CnucaHne no MalLuMHOCTPOEHe M MallUHO3HaHWE,
) roguHa XllI, khura 1, 2018 r., ISSN:1312-8612, ctp. 13-16.

HAUWO

U3CINEABAHE NPOLECA HA ABTOMATUYHO 3ATBAPAHE HA CbOOBE C
BUHTOBU KANMAYKHA
CmunusH Hukonos, Cnae [Jumumpos, PeHema [umumposa
B HacToawma Tpya e npeacTaBeHO eQHO u3crneaBaHe Ha npoueca Ha aBToMaTU3npaHo
3aTBapsiHe Ha CbAoOBe C BUHTOBU Kanadku. M3crnegBaHeTo e npoBedeHo B YCroBuUsiTa Ha
nnaHnpaH ekCnepuMMeHT C U3MOoM3BaHe Ha cneunanHo cb3fadeH 3a LenTta CTeHA.
STUDY OF PROCESS OF AUTOMATIC CLOSING OF CONTAINERS WITH SCREW
CAPS
Stiliyan Nikolov, Slav Dimitrov, Reneta Dimitrova
This scientific work presents a study of the process of automated closing of screw
caps. The research was conducted in conditions of planed experiment using a special
designed stand.
KoctaguHoB B., H. MuneHos, V. Togopos, P. OumutpoRBa, NpoekTMpaHe Ha TpaHCNoOpTHa CUCTeEMa Ha
MarHWTHa Bb3rnaBHuLA 1 onpeaensiHe Ha OCHOBHUTE 1 napameTtpu, XXVI MHTK ,A0MN — 2017”7, Cosonon,

8.27 ||29.06 — 02.07.2017 r., HayuHu ussectusi Ha HTC no MawmHocTpoeHe, roguHa XXV, 6pon 2 (217), oHu
2017 r., ISSN:1310-3946, cTp. 136-142.

HAUWAO

NMPOEKTUPAHE HA TPAHCNOPTHA CUCTEMA HA MATHUTHA Bb3IrNMABHULA U
ONPEAOENAHE HA OCHOBHUTE U NAPAMETPU
Gosin Kocmadu+os, Hukonat MuneHos, eaH Todopos, PeHema [Jumumposa

B HactosiwaTta cratms ce npoektMpa paspaboTeHust KoHuenTyanHu MoAen Ha

TpaHCNopTHa CUCTEMA Ha MarHMTHa Bb3rnaBHuua. Llenta e npoektnpaHe Ha TpaHCNopTHa

cucTtemMa CcbCTaBeHa OT Tpace 3a [OBWxeHue, ODeKT Ha [OBMXKEeHWe, 3aaBwkBalla WU

ynpaensieawa cucrtema. [lpoektupaHu ca oTAenHUTe CTPYKTYPHU eduHUUM, KaTo ca
HanpaBeHu 3D mogenu n 2D KOHCTPYKTUBHA AOKYMEHTauus.

DESIGN OF A MAGNETIC TRANSPORT SYSTEM AND DETERMINATION OF THE

BASIC AND PARAMETERS
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Boyan Kostadinov, Nikolay Milenov, Ivan Todorov, Reneta Dimitrova
As a subject of the following article research was done inspecting the conceptual model
of a magnetic pillow transport system project. The aim was to successfully plan and design
a transport system, containing routing path, subject of movement, driving and controlling
systems. 3D model and 2D technical documentation were created as independent structural
units.

Ounmutposa P., C. umutpos, C. Hukonos, Vi3cneasaHe npoueca Ha aBTOMaTUYHO NOCTaBsiHE Ha Kanayku
BbpXy 3aTBapsHuTe ¢ Tax cbaose, XXVI MHTK AN — 2017”, Co3onon, 29.06 — 02.07.2017 r., Hay4Hn
8.28 | |v3BecTus Ha HTC no MawwuHocTpoeHe, rogmHa XXV, 6pon 2 (217), toHn 2017 r., ISSN:1310-3946, cTp.
126-130.

HAUUAO

M3CINEABAHE NPOLECA HA ABTOMATUYHO NOCTABAHE HA KAMAYKU BBbPXY
3ATBAPAHUTE C TAX CbOOBE
Pexema [Jumumposa, Cnae [Jumumpos, CmunusH Hukonos

B HacToswaTta cTtatus, ca npeAcTaBeHu pesyntatute oT uscrneaBaHe Ha npoleca Ha
aBTOMaTU4YHM MOCTaBsHE Ha BMHTOBM Kamnadku BbpXy OTBOPUTE Ha 3aTBapsHUTE C TAX
cbaoBse. M3cneaBaHeTo e NpoBeAEeHO MpU Kacu4ecku ekcrnepuMeHT, C U3nonsBaHe Ha
pa3paboTeH 3a uenTta CTeHa.
STUDY OF THE PROCESS OF AUTOMATICALLY PLACING CAPS ON CONTAINERS

CLOSING WITH THEM
Reneta Dimitrova, Slav Dimitrov, Stiliyan Nikolov

This paper presents the results of the study of the automatic insertion of screw caps
into the openings of containers closing with them. The study was conducted in a classic
experiment using a stand designed for this purpose.
MeTtpoB H., P. OumuTtpoBa, [. Yakbpckn, CTeHa Ha aBTOMaTM3uMpaHa CMCTEMa 3a MOHTaX Ha Jyctep

8.29 knemu, XXV MHTK ,A0MN — 2016”, Cosonon, 29.06 — 02.07.2016 r., Hay4yHn ussectua Ha HTC no
. MawwuHocTpoeHe, roguHa XXIV, 6pon 14 (200), toHn 2016, ISSN:1310-3946, cTp. 126-133.

HALUNLO

CTEHA HA ABTOMATU3UPAHA CUCTEMA 3A MOHTAX HA NNYCTEP KIEMMU
Hukonat lNempos, PeHema Jumumposa, [Jum4o Yakbpcku

B HacToswaTa ctatus ca pasrnegaHu CTpykTypaTa U U3nbiHABaHUTE (PYHKUUKM Ha
NPOEeKTUpaHUsa CTeH Ha aBToOMaTU3MpaHa CMCTeMa 3a MOHTaX Ha nyctep knemu. [lageHu
ca 3D mopenu Ha nycTep krnemarta, Ha CTeHAa KaTo UsASio U Ha XxapaKTepHUTE CTPYKTYPHU
KomnoHeHTU. OnucaH e HayvMHa Ha pabota. OnpegeneHn ca OCHOBHUTE MNPOEKTHU
napamMeTpu Ha aBToMaTM3anpaHaTa cuctema. HanpaBeHun ca pyHKUMOHANHN n3crnegBaHna
N e gokasaHa paboTocnocobHOCTTa Ha cTeHaa.

STAND OF AUTOMATED SYSTEM FOR MOUNTING LUSTER TERMINALS

Nikolay Petrov, Reneta Dimitrova, Dimcho Chakarski

In this article, the structure and performed functions of the designed bench of an
automated system for the installation of chandelier terminals are considered. 3D models of
the chandelier terminal, the stand as a whole and the characteristic structural components
are provided. The method of operation is described. The main design parameters of the
automated system are defined. Functional studies have been carried out and the workability
of the stand has been proven.
Maenoe B., P. AumuTtposa, . [NaBnoesa, NHTenureHTHn poboTn U aBTOMaTU3aUMsa Ha NPON3BOACTBOTO,

r8.30 XXV MHTK ,A0M - 2016, Co3onon, 29.06 —02.07.2016 r., HayuHn n3sectusa Ha HTC no MawwunHocTpoeHe,
. roamHa XXIV, 6powi 14 (200), toHn 2016, ISSN:1310-3946, cTp. 27-33.

HAUWA

MHTENMUMFEHTHUN POBOTU U ABTOMATU3ALINA HA MTPON3BOACTBOTO
BecenuH lNaesnos, PeHema [umumposa, [ans Nasnosa

CTp. 46 o1 53



Pe3romema Ha ny6nukayuume douy. 0-p uHx. Penema JUMUTPOBA

3a uHTEeNUreHTHM poboTn ce roBopuM OT CKOPO M He ce no3HaBaT [obpe
Bb3MOXHOCTUTE, KOUTO npepoctasAT. B HacTodwaTta pabota ce paskpuBaT HOBUTE
Bb3MOXHOCTW 3a pellaBaHe Ha 3afayn B aBTOMaTusaumsaTa Ha npoussoacTeaTa. Kakeu
NMPOMEHN BbB Bb3MOXHOCTUTE Ha PoBOTUTE HACTbMNBAT NPU M3NON3BAHETO W3KYCTBEH
WHTENeKT B cuctemmutTe 3a ynpaeneHve. Kak ce pasBvMBa aBTOMaTu3auuaTa Ha
NPOM3BOACTBOTO C nporpamuvpyemmte poboTM U KakBM MPOMEHU HacTbMnBaT KoraTto ce
n3non3BaT MHTENUreHTHNn poboTu. HoBUTe apxUTekTypu [aBaT Bb3MOXHOCT Ada ce
WHTErpupaT KOPEeHHO pasnuyHu 3HaHWs 4pe3 obyyeHne un camoobyyeHune. Otnagat
noTpebHocTuTe 3a paboTta B HaMb/HO opraHM3npaHa paboTHa cpefa u CbNbTCTBALLMTE 3a
uenta cbopbxeHus. CTaHa Bb3MOXHO paboTa Ha eQHO 1 CbLUO MACTO Ha Xopa 1 poboTu.

INTELLIGENT ROBOTS AND AUTOMATION IN PRODUCTION
Vesselin Pavlov, Reneta Dimitrova, Galya Pavlova

Intelligent robots talk recently. In the present work reveals new possibilities for solving
problems in production automation. What changes in the ability of robots when using artificial
intelligence systems. How to develop manufacturing automation with programmable robots
and what changes occur when using intelligent robots. New architectures make it possible
to integrate disparate knowledge through training and self-study. Drop needs to work in a
fully organized working environment and support equipment for this purpose. It became
ossible to work in the same place as humans and robots.

Casos W., P. OumutpoBsa, poekTnpaHe Ha CTBLMKOB TPaHCMOPTLOP B aBTOMAaTM3MpaH KOMMMEeKC 3a
MOHTaX Ha getaunn tvn “nnactuHa’, XXIV MHTK AN — 2015”, Co3onon, 29.06 — 02.07.2015 r., Hay4Hu
8.31 || usBectusi Ha HTC no MawwuHocTpoeHe, roamHa XXIII, 6poit 9 (172), toHn 2015, ISSN:1310-3946, cTp. 170-
175.

HALUNLO

NMPOEKTUPAHE HA CTbIKOB TPAHCIMNOPTLOP B ABTOMATU3UPAH KOMIJIEKC
3A MOHTAX HA OETAUN TUN "NNACTUHA”
Uealino Caeos, PeHema [Jumumposa

LlenTa Ha HacTOosWwaTa CcTaTMss € MNPOEKTMpaHe Ha CTbMKOB TPaHCMNopTbOp B
aBTOoMaTtmanpaH komnriekc (AK) 3a MOHTaX Ha geTannu Tvn ,nnacTnHa’. 3a n3nbiiHeHUe Ha
rnoctaBeHara Lern e HeobxoauMo fa ce peLuaT crieAHUTe OCHOBHW 3afayn: NpeaBapuTesiHun
npecMmsaTaHus; paspaboTBaHe Ha TpaHCnopTbOopa B 3aBUCUMOCT OT cneuudukata u
dopmaTa Ha petannute; paspabotBaHe Ha 3D Moaen; WHXeHepHW u3cneaBaHusl Ha
npoekTupaHata no3vuus; paspaboTBaHe Ha KOHCTPYKTOPCKA OOKyMeHTauuss W
n3paboTrBaHe.

DESIGN STEPPING CONVEYORS IN AUTOMATED COMPLEX FOR ASSEMBLY OF
DETAIL TYPE "PLATE"
Ivaylo Savov, Reneta Dimitrova

The purpose of this article is to design stepper conveyor in an automated complex (AC)
assembly details a "plate". For the implementation of the target it is necessary to solve the
following tasks: preliminary calculations; development of conveyor depending on the
specifics and the details of the form; development of a 3D model; engineering studies of the
rojected position; development of design documentation and construction.
Manonos A., P. AumuTpoBa, lNpoekTupaHe Ha oTcekaTenHo YCTPOWCTBO TvM ,Mnb3ray” B aBToMaTM3npaH
KOMMIIEKC 3a MOHTaX Ha getann tun "“nnactmHa’, XXIV MHTK AN — 2015”, Cosonon, 29.06 — 02.07.2015

8.32 || r., Hayunu nssectus Ha HTC no MawumHoctpoeHe, roauHa XXIII, 6poit 9 (172), toHn 2015, ISSN:1310-3946,
cTp. 163-169.

HAUWO

NMPOEKTUPAHE HA OTCEKATEJIHO YCTPOUCTBO TUN ,,NNTb3rA4Y” B
ABTOMATU3UPAH KOMIMJIEKC 3A MOHTAX HA OETAWUN TUM "MNIACTUHA”
AceH MaHornos, PeHema [Jumumposa

LlentTa Ha HacToslliata cTtaTtusi € MpoekTUpaHe Ha OTCeKaTenHO YCTPOWCTBO TuM
,ANb3ray” B aBTomatnsanpaH komnnekc (AK) 3a MOHTax Ha getawnu Tmn ,nactmHa’. 3a
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n3NbrHEHMEe Ha NocTaBeHaTa Len € Heobxoanmo fa ce pellat cnegHUTe OCHOBHU 3aayun:
npegBapuTenHy NpecMsaTaHus; paspaboTBaHe Ha OTCEKaTeNHO YCTPOMCTBO TUM ,Mnb3ray”
B 3aBMCMMOCT OT crneuundmnkaTa u oopmaTta Ha getannute; paspadorsaHe Ha 3D mopen;
NHXXEHEPHN n3crneaBaHus n paspaboTBaHe Ha KOHCTPYKTOPCKa AOKYMEHTauus.
DESIGN OF THE DEVICE TYPE "SCROLL BAR" IN AUTOMATED COMPLEX FOR
ASSEMBLY OF DETAIL TYPE "PLATE"
Asen Manolov, Reneta Dimitrova

The aim of this paper is the design of isolating type device "scroll bar" in automated
complex (AC) assembly details a "plate". For the implementation of the target it is necessary
to solve the following tasks: preliminary calculations; development of isolating type device
"scroll bar" depending on the specifics and the details of the form; development of a 3D
model; engineering research and development of design documentation.
Jlnues J'I., P. ﬂVIMVITpOBa, I'IpoeKTMpaHe Ha 3axpaHBalln No3nunmn B aBTOMaTu3npaH KOMNieke 3a MOHTax
rs.33 Ha getann Tvn “nnacTtuHa”, XXIV MHTK ,A0N —?015”, Coasonon, 29.06 — 02.07.2015 r., Hay4yHu nssectus

Ha HTC no MawwuHocTtpoeHe, rognHa XXIlI, 6pon 9 (172), toHn 2015, ISSN:1310-3946, cTp. 156-162.
HALMA
NMPOEKTUPAHE HA 3AXPAHBALLU NO3LUUN B ABTOMATU3UPAH KOMIJIEKC 3A
MOHTAX HA OETAWUN TUN "NNACTUHA”
Jlro6omup Jluyes, PeHema [Jumumposa

LlenTa Ha HacTosilwaTa cTaTus € NpoekTupaHe Ha 3axpaHBally No3vumMm Ha geTannm
TMN ,nnactmHa” B aBToMatmampaH komnnekc (AK) 3a MoHTax. 3a u3nbiiHeHMEe Ha
nocraeseHara Len e HeobxoaMmo fa ce pellaT CriegHnuTe OCHOBHUM 3afayun: npeaBapuTenHn
npecMsTaHus; paspaboTBaHe Ha 3axpaHBaLLMTe NO3MLUMM B 3aBUCMMOCT OT creumdukaTa u
dopmaTa Ha geTtamnute; paspaboTBaHe Ha 3D mMoaenu; MHXeHepHW uscnenBaHus Ha
NpoeKkTupaHuTe nosvuun; paspaboTBaHe Ha KOHCTPYKTOpPCKa OOKyMeHTauus U
n3paboTteaHe.

DESIGN OF POWER POSITIONS IN AUTOMATED COMPLEX FOR ASSEMBLY OF
DETAIL TYPE "PLATE"
Lyubomir Lichev, Reneta Dimitrova

The aim of this article is designing power positions details a "plate” in automated
complex (AC) for assembly. For the implementation of the target it is necessary to solve the
following tasks: preliminary calculations; developing power positions depending on the
specificity and form of the parts; development of 3D models; engineering studies of projected
ositions; development of design documentation and construction.
MaBnos B., P. AumutpoBa, ABTOMaTn3auusa Ha UCKPETHOTO NPOMN3BOACTBO KaTo ABMXKEHME U OENCTBUE C

r8.34 matepuanHmn obektn, XXIV MHTK ,AQMN — 2015”, Co3onon, 29.06 — 02.07.2015 r., Hay4Hn u3Bectus Ha
' HTC no MawwuHocTpoeHe, roamHa XXIII, 6por 9 (172), toHn 2015, ISSN:1310-3946, cTp. 16-23.

HALMO

ABTOMATU3ALIUA HA OUCKPETHOTO NMPOMN3BOACTBO KATO OBUXEHUE U
OENCTBUE C MATEPUANHU OBEKTU
BecernuH lNaesnos, PeHema [Jumumposa
B HacTtoswaTta pabota ce npaBuM CUCTEMEH MNOMMeA Ha ABWXKEHMATa npwu
aBToMaTM3aumMss Ha OUCKPETHOTO MPOM3BOACTBO, KATo Ce OoTymTaT CbBPEMEHHUTE
NOCTUXKEHUS MPU KUHEMATUYHOTO M CUMOBO ynpasrneHue. NpeanoXxeHo e nanonssaHe Ha
NPUHUUNUTE 3a HEMNPEeKbCHATOCT, KOHUEHTpauusi U pasgensHe Ha OBukeHusiTa. Ypes
npumMep ce WnicTpmpaT Bb3MOXHOCTM 3a KayecTBEHO nogobpeHuMe npu noaxogsLo
nraHupaHe.
AUTOMATION OF DISCRETE PRODUCTION AS MOVEMENT AND ACTION WITH
MATERIAL OBJECTS
Veselin Pavlov, Reneta Dimitrova
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In this work make a systematic look at movements in the automation of discrete
production, taking into account recent advances in kinematical and force control. It is
proposed that use of the principles of continuity, concentration and separation of
movements. By example illustrate opportunities for quality improvement in proper planning.
|_|eTpOB H., P. ,uVIMVITpOBa, I'IpoeKTMpaHe Ha BbpTALlla genutenHa Maca 3a aBTOMatuh4eH MOHTaX Ha
rs.3s petann tmn kanadka”, XXIll MHTK ,AQN — 2014”, Co3onon, 29.06 - 02.07.2014 r., HayyHn nssectus Ha

HTC no MawwuHocTtpoeHe, roamnHa XXII, 6p. 4(153), toHn 2014, ISSN:1310-3946, cTp. 348-353.
HALMA
NMPOEKTUPAHE HA BbPTSALWLA OEJNIUTENTHA MACA 3A ABTOMATUYEH MOHTAX
HA OETAAN TUN , KANAYKA”
Hukonad Nempos, PeHema [Jumumposa

Llenta Ha HacTosilaTa cTatusa € ga ce nNpoekTupa 1 M3paboTn BbpTALLA AenuTenHa
maca (B[M) 3a aBTomaTtuyeH MOHTaX Ha AeTann Tun ,Kanadka”, CbCTOosL, ce OT ABa
enemeHTa. 3a NocTuraHe Ha noctaBeHaTa Len ca pelleHn CriedHUuTe OCHOBHU 3aJauu:
aBTOMaTU3NPaHe Ha 3axpaHBAHETO Ha BCUYKWN eNIEMEHTU 3a MOHTaX, Ype3 n3nonssaHe Ha
cneunanusvpaHn marasuHu - cboupartenu (MC) v BbpTaLwa genutenHa maca, npoektupaHe
Ha BOM, nspaboTBaHe 1 MOHTax.

DESIGNING A ROTARY TABLE FOR AUTOMATED ASSEMBLY OF A “CAP”-TYPE
DETAIL
Nikolay Petrov, Reneta Dimitrova

The purpose of the present article is to design and made a rotary table for automated
assembly of a “cap’-type detail consisting of two elements. To achieve this goal, the
following tasks are solved: automating the feeding of all elements that are to be assembled
by using specialized magazines and a rotary table, designing the rotary table, constructing
and installation of all parts.

HovtumnHos B., . Aumutpos, W. AumnTpos, K. MopaaHos, P. QumutpoBsa, MpoekTrpaHe Ha asToMaTUanpaH
KOMMSIEKC 3a MPOM3BOACTBO HA JIOBHW MATPOHM 3a rnagkoueBHo opbxue, XXIII MHTK ,AQMN — 2014”,

F8.36 || Cosonon, 29.06 — 02.07.2014 r., Hay4Hu nssectus Ha HTC no MawwmuHocTpoeHe, roamHa XXII, 6p. 4(153),
toHn 2014, ISSN:1310-3946, cTp. 267-272.

HALUNLO

NMPOEKTUPAHE HA ABTOMATU3UPAH KOMIMJEKC 3A MPON3BOACTBO HA
NNOBHU NMATPOHU 3A NMAAOKOLEBHO OPBXWUE
Bacun [ou4uHos, N'eopau Jumumpos, NeaH [Jumumpos, Kpacumup MopOaHoe, PeHnema
Lumumposa
Llenta Ha HacTodwaTa pa3paboTka e Aa ce NpoekTMpa NPUHUUMNHO HOBO peLleHne 3a
aBTOMaTU3NPaHO NPON3BOACTBO Ha FIOBHM NaTPOHU 3a rMagkoueBHO opbXue. 3a nocTuraHe
Ha nocTaBeHaTa Len e Heobxoaumo: Aa ce NpoekTupat otaenHuTe paboTHUTE NO3numuKn 3a
pasnuYHUTE onepaumm OT TEXHOSOMMYHUSA npouec; Aa ce paspabotar 3D mogenu Ha
paboTHUTEe no3uunn; oa ce paspabotn 3D mogen Ha aBToMaTU3NpPaHUS KOMIMMEKC 1 a ce
pa3pabotn 2D KOHCTPYKTUBHA LOKYMEHTauma 3a nspabotka.
DESIGN OF AUTOMATED PRODUCTION COMPLEX OF HUNTING CARTRIDGES
FOR WEAPONS SMOOTH
Vasil Doychinov, Georgi Dimitrov, Ivan Dimitrov, Krasimir Jordanov, Reneta Dimitrova
The purpose of this paper is to design a fundamentally new solution for automating the
production of hunting cartridges for smooth weapons. To achieve the target is necessary: to
design different working positions for the various operations of the process; to develop 3D
models of working positions; to develop a 3D model of the automated complex and develop
2D design documentation for production.
2.3 Ny6nukyBaHu rnaBu oT KONEKTUBHA MOHorpacums
2.3.1. Xapaktepuctuka Ha nybnuMkyBaHM rnaBu OT  KOJIeKTUBHa
MoOHorpadus
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BI' [llpencraBeHnTe 3a yvacTve B KOHKypca rnaBu OT KONMEKTUBHW MOHOrpadum ca B
obnactta Ha NpoeKkTUpaHe W ynpaBfeHWe Ha chneumanHn MexaTpPOHHW YCTpoOWCTBa W
cuctemmn [9.1] n npoekTupaHe W BHegpsBaHE Ha aBTOMaTM3Mpaly 3axpaHBaLlu
ycTponcTtea n cuctemu [M9.2].

EN  The chapters of collective monographs submitted for participation in the competition
are in the field of design and control of special mechatronic devices and systems [[9.1] and
design and implementation of automation power devices and systems [[9.2].

2.3.2. Pe3romeTa Ha O6BbNrapckn M aHrmMMCKN Ha NyOGnuKyBaHW rnaBu OT

KOJ&IeKTUBHa MoHorpadus
Hukonos C. n konektus, KomnmnekcHa aBTomaTu3auus Ha OUCKPEeTHOTO npou3sBoactso, (FmaBa 7

M9.1 ||AvmuTtposa P., C. lumutpos, MNpoekTupaHe W ynpaBreHWe Ha cneuuanHy MexaTpoHHW YCTPOWCTBa U
cuctemu, ctp.98-116), usgarencteso Ha TY Codus, ISBN 978-619-167-153-3, 2020

MABA 7 NPOEKTUPAHE U YINPABJIEHUE HA CNEUUATNTHU MEXATPOHHU
YCTPONCTBA U CUICTEMU
Pernema [umumposa, Cnae [Jumumpos

MexaTpOHHUTE YCTPOWCTBA M CUCTEMU MUrpasT OCHOBHA pons Npu edeKkTMBHaTa
aBTomMaTM3aumnsa Ha npouecute. Te gaBaT Bb3MOXHOCT KaKTO 3a aBTOMaTu3vMpaHe Ha
CbLUECTBYBaALLUM MaLLUMHN U CHLOPBLXEHWUS, Taka W 3a MNPOEKTUpaHe Ha HOBM BMCOKO
aBTOMaTU3NPAHWN KOMMSIEKCKU, KOUTO HEMPEKBCHATO Ce YCbBbPLUEHCTBAT U Ce paswmnpsasat
TEXHUTE BB3MOXHOCTU. Heobxoammo e 3a BCeKkM TEXHOSMOrM4YeH npouec ga ce ortdertar
cneumdukata W xXapakTepHUTe MU3UCKBaHWA Ha npousBoAacTBoTo. CheumanHute
MEeXaTPOHHM YCTPOMCTBA U CUCTEMU Ce NPOEKTMPAT 3a paboTa B KOHKPETHWU CneununyHmn
ycrosus u ca npucnocobeHn 3a onpegerneH Bua onepauuun. Te paboTar no cTporo
3afjageHa nporpama v n3nbiHaBaT NpocTu onepaumm. KaTto cbLyo Taka nputexxaBaT BCUYKM
HeobxoaMmn m3nckBaHus 3a 6esonacHocT. lNpeanoxeHa e npumepHa Knacudukauma Ha
crneumanHuTe MexaTpOHHM YCTPOMCTBA U CUCTEMM, B 3aBUCUMOCT OT cneumdumkaTa Ha
paboTa. CbLuo Taka e pa3paboTeHa MeToAMKa 3a TAXHOTO MPOEKTMPaHE C OCHOBHM eTanu
1 B3anmoBpb3KkU. [NpegnoxeHata MeToauka e peanHo anpobrpaHa u npuroxeHa B HAKOMKO
NpUNoXxHu paspaboTtkn. PasrnegaHn ca NpoekTUpaHeTo M ynpasBneHWeTo Ha cneuunanHu
MEeXaTPOHHM YCTPOMCTBA N CUCTEMM.

CHAPTER 7 DESIGN AND CONTROL OF SPECIAL MECHATRONIC DEVICES AND
SYSTEMS
Reneta Dimitrova, Slav Dimitrov

Mechatronic devices and systems play a major role in effective process automation.
They enable the automation of existing machines and equipment, as well as the design of
new highly automated complexes, which are constantly being improved and their capabilities
expanded. It is necessary for each technological process to take into account the specifics
and characteristic requirements of production. Special mechatronic devices and systems
are designed to work in specific specific conditions and are adapted for a specific type of
operation. They work according to a strictly set program and perform simple operations. By
also having all the necessary safety requirements. An exemplary classification of special
mechatronic devices and systems is proposed, depending on the specifics of work. A
methodology for their design with main stages and interconnections has also been
developed. The proposed methodology has been actually tested and applied in several
applied developments. The design and control of special mechatronic devices and systems
are considered.

ManakoB W. n konektns, KomnnekcHa aBTOMatM3auusa Ha OWCKPETHOTO npou3soacTeo, (Fnmasa 10
ra.2 Anmutposa P., lNpoekTupaHe n BHeapsiBaHe Ha aBTOMaTU3NpaLUyM 3axpaHsally YCTPONCTBA U CUCTEMM,
' cTp.198-222), nspatencteo Ha TY Codwms, ISBN 978-619-167-153-3, 2015
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FMABA 10 NPOEKTUPAHE U BHEOAPABAHE HA ABTOMATU3UPALLIA
3AXPAHBALLM YCTPONCTBA U CUCTEMU
PexHema [umumposa
PasrnegaHn ca OCHOBHUTE TEPMMHOMOMMYHW MOHATMA W ONpegeneHus B
aBToMaTU3aumnATa Ha AUCKPETHOTO MPOWM3BOACTBO, KaKTO U OCHOBHUTE M3UCKBAHWUS KbM
aBTOMaTU3NpaLLUMTE YCTPOMCTBA W TAXHATa kKnacudumkaumss B 3aBUCUMOCT  OT
npegHasHayeHneTo nM. lNpeanoxeHa e MeToaMKa 3a NpoeKkTUpaHe Ha aBTOMaTU3MpaHu
3axpaHBalln yCTPOMCTBA, KaTo ca AemHMpaHM OCHOBHUTE eTanu OT Hesl U CbOTBETHUTE
B3aMMOBPB3KM Mexay TaX. [lokasaHM HM ca npuMepu Ha NPOEKTMPaHW W BHELAPEHU
aBTOMaTU3NPaAHMN 3axpaHBaLlM YCTPOMCTBA M CUCTEMW B pe3ynTaT Ha npeanoxeHarta u
anpobupaHa meToauKa 3a NpoeKTUpaHe.
CHAPTER 10 DESIGN AND IMPLEMENTATION OF AUTOMATING POWER DEVICES
AND SYSTEMS
Reneta Dimitrova
The main terminological concepts and definitions in the automation of discrete
production, as well as the main requirements for automation devices and their classification
depending on their purpose, are considered. A methodology for the design of automated
feeders is proposed, with the main stages of it and the corresponding interrelationships
between them defined. We are shown examples of designed and implemented automated
feeders and systems as a result of the proposed and tested design methodology.
2.4 Hay4yHu nyb6nukaummn B nsgaHmsa ¢ umnakt c¢akrop (IF Ha Web of Science)
n/vnn ¢ nmnakt paHr (SJR Ha Scopus)
2.4.1. XapaktepucTuka Ha Hay4yHuTe nyonukaumm B uM3gaHUA C UMNAKT
c¢akTop (IF Ha Web of Science) u/unu c umnakt padr (SJR Ha Scopus)
BI' 3ayyvacTue B KOHKypca ca npefcTtaBeHun 11 Hay4yHu nybnvkauum, B U3gaHus C UMNakT
dakTtop (IF Ha Web of Science) n/vnn ¢ nmnakt paHr (SJR Ha Scopus). ToBa ca nybnukauum
[B.1],[B.2], [B.5], [B.8], [[7.1], [F7.2], [F7.3], [[7.4], [[7.6], [[7.8], [['7.9].
EN  For participation in the competition, 11 scientific publications have been submitted, in
publications with an impact factor (IF on Web of Science) and/or with an impact rank (SJR
on Scopus). These are publications [B.1], [B.2], [B.5], [B.8], [['7.1], [[7.2], [[7.3], [T'7.4],
[l7.6], [F7.8], [[7.9].
3. NYBJINKYBAH YHUBEPCUTETCKU YHYEBHUK
3.1. XapakrtepucTuKa Ha nyOrnuKyBaH YHUBEPCUTETCKU Y4EOHUK
BIr Yuyebuukot ,[TIPOEKTUPAHE W MOOEPHUSAUMA HA ABTOMATU3NPAHU
MEXATPOHHN CUCTEMU 3A OUCKPETHW TMPOU3BOOCTBEHW TMPOLECU® e
npegHasHayeH OCHOBHO 3a CTygeHTUTe OT chneunanHoctu ,MawmnHocTpoeHe* un
.MexatpoHuka“ Ha OKC ,bakanaBbp“ n ctygeHTute OT cneuuwanHocTtu ,HayctpuanHa
aBToMatmsaums“, ,MexaTpoHHu cuctemu n ,MawmHocTpoeHe® Ha OKC ,Maructbp®.
CbabpxaHMeTo My e cbobpa3eHo ¢ Matepuana B y4ebHuTe nporpamu no ANCLMNIMHUTE,
n3y4yaBaHu OT TAX B CbOTBETHUTE CNeunanHocTy.
EN  The textbook "DESIGN AND MODERNIZATION OF AUTOMATED MECHATRONIC
SYSTEMS FOR DISCRETE PRODUCTION PROCESSES" is intended mainly for the
students of the "Mechanical Engineering" and "Mechatronics" majors of the Bachelor's
College of Engineering and the students of the "Industrial Automation”, "Mechatronic
Systems" and "Mechanical Engineering” majors. of the Master's College. Its content is
aligned with the material in the curricula of the disciplines studied by them in the respective
majors.
3.2. Pe3somMe Ha ObNMrapckM M aHrAMACKA Ha CbAbPXKAHUETO Ha
ny6nnKyBaH YHUBEPCUTETCKU Y4EOHUK
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OnmutpoBa P., C. Hukonos, C. OumuTpos, MNpoekTupaHe M MOAepHM3auusi Ha aBTOMaTU3NpPaHu
E23.1 MEeXaTPOHHN CUCTEMU 33 OUCKPETHU NPOU3BOACTBEHM Mpouecu, M3pgatenctso Ha CodtTpena, ISBN
978-954-334-273-0, 2024.
NMPOEKTUPAHE U MOOEPHU3ALUA HA ABTOMATU3UPAHU MEXATPOHHU
CUCTEMU 3A OUCKPETHU NPOU3BOACTBEHU NMPOLIECU
Penema [umumposa, CmunusH Hukonos, Cnae Jumumpos
YyebHukKa e pasgeneH Ha ABe 4acTu, KaTo B MbpBa YacT ce pasrnexaa npoekTupaHeTo
Ha HoBM AMY n AMC, a BbB BTOpa 4acT - MOAEPHU3aALMATA Ha CbLLECTBYBALLN TakuBa.
PasrnegaHn ca TeopeTMYHMTE OCHOBM Ha aBToMaTu3auuaTa Ha OUCKPETHOTO
NPOM3BOACTBO W Ca nNpeanoXeHn aBTOPCKA MeToau, MeTOAWKM U anroputmun  3a
npoektupaHe u wmogepHusauna Ha AMY un AMC. CbabpxaHueTto Ha y4vebHuka e
cbobpaseHo ¢ y4ebHuUTe nporpamu Mo gucumnnuHuTe ,ABTOMaTtuM3aums Ha AUCKPETHOTO
npomnsBoacTeo”, ,lpunoxeHne Ha MexaTpOHHMU CUCTEMU B AUCKPETHOTO NPOU3BOACTBOS,
.l IpOEKTUpaHe N BHeApsiBAaHE Ha aBTOMATU3MpPaHU MeXaTPOHHM KOMMMEKCU B ANCKPETHOTO
npounssoAcTBo”, “KomntoTbpHO nporpammpaHe Ha CNC mawuHu 1 npomuwineHn poboTtun”,
“lMpoekTnpaHe Ha MHOBATMBHU MEXaATPOHHM YCTPOWCTBA U cuctemmn” N ,YnpasneHne Ha
MexaTPOHHM YCTPOMCTBA N CUCTEMM".
DESIGN AND MODERNIZATION OF AUTOMATED MECHATRONIC SYSTEMS FOR
DISCRETE PRODUCTION PROCESSES
Reneta Dimitrova, Stiliyan Nikolov, Slav Dimitrov
The textbook is divided into two parts, with the first part considering the design of new
AMUs and AMS, and the second part - the modernization of existing ones. The theoretical
foundations of the automation of discrete production have been examined and author's
methods, methodologies and algorithms for the design and modernization of AMU and AMS
have been proposed. The content of the textbook is aligned with the curricula of the
disciplines "Automation of discrete production”, "Application of mechatronic systems in
discrete production”, "Design and implementation of automated mechatronic complexes in
discrete production”, "Computer programming of CNC machines and industrial robots" ,
"Design of innovative mechatronic devices and systems" and "Management of mechatronic
devices and systems".
4. NYBIIMKYBAHO YHUBEPCUTETCKO YYEBHO NOCOBUE
4.1. XapakTepucTuKa Ha NnyGrnumKyBaHO YHUBEPCUTETCKO y4eOHO nocobue
BI' PbKOBOACTBOTO 3a KypCOBO MpoekTupaHe no ,ABTOMaTM3aumst Ha LUCKPETHOTO
Nnpou3BOACTBO“ € NpefHa3Ha4YeHO OCHOBHO 3a CTyAeHTuUTe, cneumanHocT ,MexaTpoHuka“
Ha OKC ,b6akanaBbp®. CbabpxaHneto My e cbobpaseHo ¢ MaTepuana B y4vebHaTa
nporpama no eAHOMMeHHaTa AUCLMNIIMHA.
EN  The manual for laboratory exercises on "Automated manufacturing systems" is mainly
intended for the Bachelor's students, majoring in "Mechanical Engineering”. Its content is
aligned with the material in the curriculum of the discipline of the same name.
4.2. Pe3lomMe Ha OBNrapCkM W aHrMMUCKU Ha CbAbPXAHUETO Ha
ny6/MKyBaHO YHUBEPCUTETCKO Y4eOHO nocobue
E241 ﬂMMMTpOBa P., P'bKOBO,EI,CTBO 3a KvprOBO npoekTnupaHe no aBToMaTu3auma Ha [OUCKPETHOTO
- npoun3BoACTBO, n3garenctso Codtrpeng, ISBN 978-954-334-272-3, 2024.
PBbKOBOACTBOTO 3A KYPCOBO NMPOEKTUPAHE MO ,,ABTOMATU3ALUA HA
ANCKPETHOTO NPOU3BOACTBO“
Pexnema [Jumumposa
PbkoBOOCTBOTO CbAbpXa HEOOXOAMMUTE METOOMYECKU YyKasaHus U TeopeTU4HU
OCHOBM 3a paspaboTBaHe Ha KypcOB MPOEKT Mno AucuunnuHata “ABTOMatmM3aumsi Ha
ANCKPETHOTO MPOM3BOACTBO - NpoekT”. [ledunHupaHu ca U3MCKBaHUATA KbM CTYAEHTUTE,
KOUTO € HeobXxoanMO Aa crieasart B npoLleca Ha pa3paboTBaHe Ha KypcoBud NpoekT. CbLuo
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Taka e nokasaH npumep kak TpsabBa fa m3rnexga M KakBo TpsabBa [Aa cbabpxa enuvH
3aBbpLUEH KypCOB NPOEKT.

THE DISCRETE MANUFACTURING AUTOMATION COURSE DESIGN GUIDE

Reneta Dimitrova

The manual contains the necessary methodological guidelines and theoretical
foundations for the development of a course project in the discipline "Automation of discrete
production - project”. The requirements for the students, which it is necessary to follow in
the process of developing the course project, are defined. Also shown is an example of what
a completed course project should look like and contain.
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