Pestomema Ha nybnukayuume

oou. 0-p uHx. CmurnusiH
Hukornoe

PE3IOMETA HA NYBJIIMKALUUUTE

npeacraBeHu oT aou. A-p uHx. CtunmnaH Hukonos Hukonos

3a ydacTue B KOHKYpC 3a 3aeMaHe Ha akageMunyHa OfbXHOCT “npodecop”
no MNH 5.1 MawwuHHo nHxeHepcTteo HC ABTOMaTM3aums Ha NPOM3BOACTBOTO

3a Hyxxaute Ha kategpa AN npu M® Ha TY-Codusa

Mo HacToAWMS KOHKYpPC KaHOMOAaTbT y4acTBa CbC ClieaHNUTe Hay4YHU TpyaoBe.

Hay4YHW nybnuMkaumMm B HayYHW W3[aHus, KOMTO ca pedepupaHn u
WHOEKCUpaHN B CBETOBHOM3BECTHU 6asn AaHHM C HayyYHa MHGOPMaLms,
PaBHOCTOMHW Ha XxabunutaumoHeH Tpya Ha Tema “CbBpeMeHHU
TEXHONoOrMMm B aBTOMaTU3MpaHUTE U PobBOTM3NPaHN MPOU3BOLACTBEHUTE
npouecn” - 10 6pos;

Hay4yHM nybnukauum B HayvyHU U3OaHWUSA, KOMTO ca pedepupaHn un
WHOEKCUPaHN B CBETOBHOM3BECTHU 6a3n JaHHM C Hay4yHa uHdopmaums, -
6 6pos;

Hay4yHM nybnuvkaumm B HepedepupaHn HayyHU WUu3gaHuss C  HaydHo

peLeH3npaHe - 25 6pos;

* nyGnnKyBaHW rnaBm OT KONMEKTUBHA MOHorpadus - 2 6pos;
* HaydHu nybnukaumm B nsgaHusa ¢ nmnakt gakrop (IF Ha Web of Science)

n/vnn ¢ umnakt paHr (SJR Ha Scopus) - 4 6pos;
* ny6nvMKyBaH yHMBEPCUTETCKN Y4EOHUK) - 1 Bpos;
* ny6nMKyBaHO yHMBEPCUTETCKO y4ebHO nocobue - 1 6pos.

3abenexka:

Bcunykm HayyHM TpyaoBe No KOHKypca He ca Gunn npeactaBsHn 3a npuaobnBaHe
Ha Hay4yHa cTeneH ,JIoKTop®, nnun 3a 3aemMaHe Ha akageMnyHaTa OSTbXHOCT ,JoueHT".

B Tabnuuata no-gony e npeacraBeHa obobuwieHa UWHGopmauus  3a
HayKOMEeTPUYHUTE MNMoKa3aTesin Ha KaHAaunagaTta no KOHKypca.
MuHManHm -
CTonHoOCT
. M3UCKBaHU
Mpyna MokasaTen Bpon Toukn 3a All Ha
npodecop KaHOuparta
A 1. AncepTaumoHeH Tpya 3a npucbxgaHe Ha OHC 50 50 50.00
LAO0KTOD" ’
B 2. NucepTaumoHeH Tpya 3a npucbxgaHe Ha HC 100 ) 0
,OOKTOp Ha HaykuTe"
3. XabunuraunoHeH Tpya — MoHorpadus 100 0
4. XabvnutaumoHeH Tpya — Hay4Hu nybnukauun (He
60/n 3a 100
B no-marnko ot 10) B n3gaHusi, Kouto ca pedepupaHm BCsKa 171.00
N MHOEKCUPaHM B CBETOBHOU3BECTHM 6a3un JaHHU C nyGrMKaLS ’
Hay4YHa MHgopMauus
O6wo | 171,00
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5. Ny6nukyBaHa moHorpadus, KOSTO He e 30 0
npeacraBeHa KaTo OCHOBEH XabunutaunoHeH Tpya
6. MNMybnukyBaHa kHUra Ha 6asaTa Ha 3aLmTeH
ancepTaumoHeH TpyAa 3a npucbkxagaHe Ha OHC 30 0
~0OKTOP® nnu 3a npucbxgaHe Ha HC ,ookTop Ha
Haykute"
40/n nunn
pasnpegene
7. HayyHa nybnukauusa B M3gaHusl, KOMTO ca HU B
pedepupaHm U MHAEKCUPaHM B CBETOBHOM3BECTHM CbOTHOLLEHN 63,33
6a3n gaHHM ¢ Hay4YHa UHopmauns e Ha 6azaTa
Ha NpPOTOKOI
3a npuHoca 250
20/n unn
pasnpegene
8. HayyHa nybnukauus B HepedepupaHm cnncaHms HU B
C Hay4HO peLeH3npaHe Unn B peaakTupaHu CbOTHOLLEHU 281,70
KOMNEeKTUBHU TpyaoBe e Ha 6azaTa
Ha NpPOTOKOI
3a NpUHoOCa
9. MNybnukyBaHa rnaea oT KONEKTUBHA MOHorpadusi 10/n 1,30
10. PeanunanpaHu aBToOpCkM NpoekTn B obracTTa Ha 30/n 0
apxutekTypaTta unv gusanHa
11. Bogewa (camocTtosiTenHa) TBopyecka 1ssisa B 35 0
obracTtTa Ha apxuTekTypaTa unv gusarviHa
O6bwo | 346,33
12. UntnpaHna nnu peueHsnm B Hay4yH nsgaHus,
pedepupaHn n NHAEKCUpaHM B CBETOBHOU3BECTHU
6a3n gaHHW ¢ Hay4YHa MHopmMauus unu B 10 220,00
MOHOrpaum n KONeKTUBHN TOMOBE
13. UntnpanHna B MoHorpadum U KONEKTUBHU
3 3,00
TOMOBE C HAY4YHO peLieH3npaHe 100
14. UnTupanusa unm peueHsun B HepedepupaHm 2 118.00
CnncaHnsa ¢ Hay4YHo peleH3npaHe !
15. PeueH3nn 3a peanuanpaHn aBTOPCKU NPOaYKTU
B crneunanuanpaHm usgaHusa B obnacrra Ha 10 0
apxutekTypaTta unv gusanHa
O6bwo | 341,00
16. MNMpugobuTta Hay4yHa cTeneH ,JOKTOp Ha HaykuTe" 40 0
17. PHbKOBOACTBO Ha yCNeLwHO 3almnTn AOKTOpaHT
(n e BpoAT CbPBKOBOAMTENN HA CbOTBETHUS 40/n 120,00
OOKTOPaHT)
18. YyacTue B HauMoOHaneH Hay4yeH unm 10 30,00
obpasoBaTteneH NpoekT
19. Yyactue B MexayHapoaeH HayyYeH nnm 20 20,00
obpasoBaTteneH NpoekT
20. PbKOBOACTBO Ha HaUWOHaneH Hay4YeH nnu 20 0
obpasoBaTteneH NpoekT
21. PLKOBOACTBO Ha MeXAyHapoaeH HayyeH unu 40 220 0
obpa3zoBaTteneH NpoekT
1 Touka 3a
22. [NpuBneYyeHn cpeacTaa no NpoeKkTn, pPbLKOBOAEHN Bcexn 5000 0
OT KaHauaaTa nB.
23. MNy6nuKkyBaH yHNBEPCUTETCKN Y4EOHMK Nnn Ha 20/n 40 00
y4ebHMK, KOUTO Ce U3MOoN3Ba B yYMnuLiHaTa Mpexa ’
24. Ny6nukyBaHO yHNBEpCUTETCKO y4ebHO nocobue
unm yyebHo nocobure, KOeTo ce U3nonsea B 20/n 20,00
yyunuuHaTa mpexa
25. MNy6nvkyBaHa 3asiBKa 3@ NaTeHT UIn NoreseH 20 0
moAgen
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26. lNpusHaTa 3asBKa 3a NoneseH Mogen, naTeHT
UNn aBTOPCKO CBUAETENCTBO

40 80,00

27. Harpagwm Ha KOHKYpCU 3a apxXUTekTypa unm
On3aviH, AafeHu OT HauuoHanHn npodecuoHanHm 10 0
dopymMu 1 opraHusaumm

28. Harpagm Ha KOHKypCK 3a apxuTekTypa nnm
AnsaiiH, AageHu oT npodecnoHanHu opymu 1 20 0
opraHmsaumm B YyxxbuHa

29. PbKOBOACTBO Ha Hay4yeH unuv obpasoBaTerieH
NpoekT

20 180,00

O6wo | 490,00

30. Xopapuym Ha BOAEHM NeKuuKn 3a nocnegHuTe

TPW rOAMHN B 6bIrapcky YHUBEPCUTETH, Mo 1 Touka
akpeautmpanu ot HAOA nnu B YyxxgectpaHHu 3a BCEKU
X | sucum yunnuwa, cbagageHn U yHKLMOHMPALLIM MO nposeaeH 120 720,72
3aKOHOYCTaHOBEHMWS ped B CbOTBETHATa CTpaHa U NEKLUNOHEH
no AWUCLMMNANHM OT NPOeCcnoHanHoTo 4ac

HanpasJieHne, B KOeTO € 0bsiBEH KOHKYPCbHT

31. Hay4Hu nybnukauum B cnncaHms ¢ umnakt
3 | daktop (IF Ha Web of Science) u/unu ¢ umnakT paHr 10 20 40,00
(SJR Ha Scopus)

Oo6uwo 860 2159,05

1. XABUIIUTAUUOHEH TPY[

1.1. XapakTepucTuKa Ha Hay4YHUTe NyGnuKkaumm B Hay4YHU UsgaHus,
KOUTO ca pecepupaHn U UHAEKCUPAHM B CBETOBHOU3BECTHU 6asu
OaHHU ¢ Hay4YHa uH(opMauusi, paBHOCTOMHU HA XabUNUTaLMOHEH

TPyA

BI' 3a yuyactue B kOHKypca ca npeacTtaBeHn 10 HayyHu nybnukauuu, B HayYHU
n3gaHus, pedepupaHm 1 MHOEKCUPaHU B CBETOBHOU3BECTHM 6a3n gaHHW C HaydHa
MHdOpMaUUs, paBHOCTOMHN Ha XabunutaumoHeH Tpya. Te ca B cnegHuTte obnacrtu:

> WN3nonsBaHe Ha CbBpPEMEHHU TEXHONOMMu B NPOU3BOACTBEHUTE NpoLecu
My6nukauun [B.1], [B.2], [B.3], [B.4]

My6nukaunn [B.1] n [B.4] ca cBbp3aHm ¢ nanonssaHeto Ha CAD/CAM cuctemu,
npu reHepupaHe Ha ynpaensiBaly nporpamum 3a obpaboTBaHe Ha AeTannnm c
nsnonssaHe Ha CNC malwmnHu.

B nybnukaumsa [B.1] ca aHanuanpaHun BbamoxHoctute Ha CAM cuctemute 3a
M3MON3BaHM Ha pPasnUYHM  TEXHOMOIMYHM CTpaTerMnm npu reHepupaHe Ha
ynpaensBalum nporpamm 3a obpabotBaHe Ha copmoobpasyBaliy MHCTPYMEHTU C
nsnonssaHe Ha CNC mawwuHu. N3cnegBaHo € BNUSHMETO, KOETO M3MNOS3BaHETO Ha
pasnnYHM TEXHOSOMMYHM CTpaTErMmn okasBa BbpXy FeHepMpaHeTo Ha ynpaBnsiBalim
nporpamn 3a obpaboTka Ha ¢opmoobpasyBaluy WHCTPYMEHTU. B pesyntat Ha
npoBeadeHUTe um3cnensaHns ca geduHuMpaHu Kputepum 3a ns3bop Ha onTumarnHa
cTpaTterns npu reHepupaHe Ha ynpaensiBawy nporpamuM 3a obpaboTBaHe Ha
dopmoobpasyBaln WUHCTPYMEHTWU. [lonydyeHuTe npu un3cneaBaHEeTo pesynTaTtu
nokasgaT, 4e wu3bopbT Ha ONTUManHa cTpaTerns 3Ha4YUTEeNHO Hamanssa
HeobxoaMMoTo 3a obpaboTBaHe Ha hopmoobpasyBaLLmMTe NOBBLPXHUHN BPEME.

B ny6bnukaumsa [B.4] e paspaboTeH noxon 3a MEXaHUYHO rpaBMpaHe Ha ronsiMo
rabapuTHu nsgenusi, ¢ U3nonN3BaHeTo Ha MobuneH poboT 3a rpaBupaHe. PasrnegaHu
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ca OTAeNHUTEe eTanun Ha NpeanoXeHus Noaxod U ca AageHu Npenopbku CBbp3aHu C
TAXHOTO M3NbNHeHWe. lNMpu NpunaraHe Ha npeanoXeHws nogxon € Heobxoaumo
nanonssaHeto Ha CAD/CAM cuctema 3a reHepupaHe Ha ynpasnsiBaliuTe nporpamu
3a rpaesupaHe. B pe3ynrtaT Ha HanpaBeHa cumynauns, Ha NpeanoXeHNsaT HOB NoAXOoA4,
ca onpefeneHn HeroBuTe OCHOBM NpeauMcTBa U HeoCTaTbLUM.

My6nukaumsa [B.2], pasrnexaa M3non3BaHeTo Ha aguTMBHU TexHosnormm 3a 3D
NpUHTMPaHe nNpu M3paboTBaHETO Ha MexaTpPOHHU NpoAaykTW. [dageHn ca HOBU
noaxoau, KOMToO MoraT fa ce M3nonssaT Npu NPOeKTUpPaHeTO U NPOM3BOACTBOTO Ha
MexaTpPOHHM MpPOAYKTM, B pes3ynTaT Ha W3MNon3BaHeTO Ha Te3n TEXHOMOornu.
OcCHOBHUTE NpeanMcTBa, KOUTO U3MON3BaHeTo Ha TexHororumTe 3a 3D npuHTUpaHe
NpefoCTaBAT Ha KOHCTPYKTOpPUTE Ha MeXaTPOHHW MNpOAYKTU ca: OnpoOCTEeHO
okabensBaH u crnobsiBaHe; OUPEKTHO BrpaxgaHe Ha €neKTPOHHU KOMMOHEHTU U
Bb3MOXHOCT 32 M3MNOon3BaHe B KOHCTPYKLUMUTE Ha KOMMOHEHTU npuTexasalim
pasnu4HM CBONCTBA B pa3fuyHun 30HU. MI3cneaBaHo e BrMSHUETO Ha OpueHTauumsaTa,
Ha n3paboTBaHuTe getannu, no speme Ha 3D NnpuHTUpaHeTo, C n3non3saHe Ha Fused
Deposition Modeling (FDM) TexHonorusa. Pe3yntatute OT M3BBLPLUEHOTO M3cnenBaHe
nokasear, Ye OpueHTauusTa Ha getannute npu M3paboTBaHETO MM C U3MNOSI3BAHETO
Ha TexHonormmte 3a 3D npuHTMpaHe oOka3Ba CbLECTBEHO BfWSHME Ha
NPOaBLIMKUTENHOCTTA Ha nNpoLeca 1 pasxoda Ha usnonssaHute matepuanu. N36opbT
Ha onTMMarHa opuveHTauus, 3a Bcekn uapabotBaH ypes3 TexHonornara Ha FDM 3D
NPUHTUPaHe geTann MoXe Aa Hamanu HeobxoauMMOTO 3a LenTa Bpeme A0 2 NbTu, a
pasxoga Ha maTepuanu ¢ okono 1,5 nbTu.

My6nukauma [B.3] e cebp3aHa ¢ pa3paboTBaHe Ha MatemMaTU4YeCcKku Mogen, Ha
npemMecTBaHNATa B WHCTPYMEHTUTE W3MOM3BaHW NpW pasCTbprealin onepauum
n3BbpLUBaHM Ha obpaboTBalm LeHTpU. 3a nofyyaBaHe Ha MaTeMaTUyeckna mogen
e NpoBefeH MblieH TpUdaKTOpeH ekcnepumMeHT. Pesyntatute ot Hero ca obpaboTteHu
CTaTUCTMYECKU U € U3BEOEH PerpecuoHeH matemaTudecku mopen. HanpaseHo e
rpacmyHO npeacTaBsHe Ha NOMyvYeHUs MaTemMaTUYeckn Moaen, Ypes pukcnupaHe Ha
HAKOW OT NMpomeHnmBuTE hakTopu. 3BeaeHna matematMyeckm Mmogesn n HeroesaTa
rpacmyHa MHTEpnpeTaumsa No3BongaBaT Aa Ce HanpaBu npefBapuTenHa oueHKa Ha
nosiydaBaHUTe MNPEMECTBAHUA B PasfiMyHU peXewmn MHCTPYMEHTU Mpu pasfivyHu
pexumMuM Ha psAs3aHe, B pasnuyHM obnactm Ha pasCTbpreaHUTE OTBOPW.
lMpepBapuTenHa oueHka Ha nofyyaBaHUTe NpemecTBaHus, No3Bonsea ga usbepar
NOAXOAALMN peXeLLUN NHCTPYMEHTU U PEXUMM Ha pA3aHe 3a pa3CTbpreaHe Ha OTBOPU
C pasfnMyHa ObiKUHa.

> [poekTupaHe Ha poGOTU3MPAHM KIEeTKU 3a NPOU3BOACTBO Ha AeTaunw,
ypes neeHe B NOCTOSAHHU (hopMHU, NoA HansAraHe

My6nukauun [B.5], [B.6], [B.7], [B.8]

Mybnukauma [B.8] npeacrtaBa pesyntatute OT U3CnedBaHe Ha AeTannu,
N3MNosi3BaHM B MEXaTPOHHU NPOAYKTWU, MPOU3BEOEHM C MeToauTe 3a JlieeHe B
noctosiHHa dopma, 4pe3 TrpaBUTALMOHHO JleeHe W JleeHe o4 HansraHe.
AHanusvpaHu ca meToguTe 3a fieeHe B NOCTOSHHUM POPMU U Ca NMOCOYEHU TEXHUTE
npegMMmctea M HegocTaTbuM. Bb3 OCHOBa Ha aHanuMsa Ha CbluecTByBalm
Knacudgukaumm Ha MexaTPOHHN NPOAYKTU, OTYMTANKM 0COBEHOCTUTE Ha NpoLecuTe 3a
rieeHe B MOCTOSIHHU hopMM € npeasiokeHa HoBa Knacudpukaumsi Ha OTneTn B
NOCTOSIHHa bopMa geTannu, N3nons3BaHn B MeXaTpoHHU npoayktu. [etannute ca
KnacuuunpaHu B LLECT rpynu no OTHOLLIEHME Ha MPUMOXEHUETO UM B MeXaTpPOHHUSA
npoaykt. Knacudpukaumsata gaBa UHGOpPMauus OTHOCHO W3MNON3BaHUA MeTon 3a
neeHe B MOCTOsIHHa bopMa, Matepvana U MexaTpOHHUSA MPOAYKT, KOMTO BKIOYBa
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petamna. Tsa u3nonseBa OTBOpeHa CXeMa, KOSTO MO3BONisiBa paswupsiBaHe v no-
HaTaTbLHO pa3BuTMe. Bb3MOXHO € AobaBsiHe Ha noBeYe KnacuduumpaHn getannm
n/vnn pobaesiHe Ha knacudukauuwoHHu rpynu. PaspaboTeHata knacudukaums e
nogxoasuwa 3a u3nonssaHe npu paspaboTBaHe Ha MeToaM 3a MNpOeKTUpaHe W
onTuMmsaumsa poboTnanpaHn cuctemMu, obcryxBaLly MallMHKU 32 feeHe B NOCTOSHHM
dopmm.

My6nukauun [B.5], [B.6] wu [B.7] pasrnexgar BbNPOCU CBbpP3aHU C
NPOEKTMPaHEeTo Ha POBOTM3MPaHN KIETKN 3a NPOM3BOACTBO Ha AeTannn 4Ypes feeHe
B MOCTOSAHHU DOPMM.

Mybnukauma [B.6] npegnara, msnon3saHe Ha MeToda 3a pasrpbluaHe Ha
dyHKUMATa Ha kadectBoTo Quality Function Deployment (QFD), 3a ga ce otyetar
M3NCKBAHUATA Ha KINMEHTa Mpu MNPOEKTMpPaHeTO Ha crneunanuanpaHn Knetku 3a
MaLLMHHO NeeHe Nof BUCOKO HansiraHe. NpeanoxeH e MeToa 3a M3nonssaHe Ha ABe
QFD wmaTtpuumn, Ha eTana Ha gedwuHWpaHe Ha 3adaHMETO 3a MNpPOeKTMpaHe Ha
cneunanunsvpaHu KneTkn 3a MalLMHHO fieeHe NoA BUCOKO HansaraHe. ToBa no3sons aa
Ce OLEHSIT M3UCKBAHWUSATA Ha KNMeHTa, CBbp3aHM CbC CTeneHTa Ha aBTomMaTusauus,
paboTHM napameTpu U LeHaTa Ha npoekTupaHaTa knetka. [ageHw ca eKkcnepTHu
OLEHKMN Ha BPb3KUTE MexXay CTeneHTa Ha aBToMaTusaums, paboTHUTE napameTpu n
KOMMOHEHTUTEe marpaxgalum knetkata. OnpegeneHn ca B3auMOAENCTBUATA MEXAY
KOMMOHEHTUTE Ha KreTKkaTa U BPpb3KUTE MEXAY XXenaHuTe OT KNneHTa napameTpuTe
Ha kneTtkata. lNpegnaraHus mMeToAd, CbLECTBEHO HamarnsiBa pucka OT NPOMEHU B
GasoBaTa KOHCTPYKUMNA Ha NpoeKTMpaHaTa KneTkata 3a MalMHHO NeeHe noj BUCOKO
HansgraHe, M CBbp3aHUTe C TOoBa pa3xogu, 4Ype3 MnpaBUNHOTO AedUHMpaHe Ha
XenaHudaTta Ha KnneHTa.

B ny6nukauun [B.5] n [B.7] ca cBbp3aHu ¢ n3bop Ha npomuneHn pobotn 3a
n3BaxgaHe Ha noriyyaBaHWTE OTMMBKM U 32 oOMasBaHe Ha MOCTOSIHHUTE NEeAPCKM
dopmun npu obcnyxBaHe Ha MalUMHK 3a NeeHe, B pOBOTU3NPaHN KNEeTKN.

My6nukaunsa [B.5] pasrnexna HAkoM npobrnemu CBbp3aHu C aBTOMaTU3npaHe
paboTaTa Ha MalLVHM 3a NleeHe C BUCOKO HarnsraHe, npu npon3BoACcTBOTO Ha AeTannm
OT anyMuHUM u crnnasute My. [JepnHupaHn ca Bb3MOXHOCTUTE 3a M3MNOSI3BaHe Ha
npomuLLneHn poboTu, Npu asToMatTusmpaHe pabotata Ha MaLLWHK 3a NNEeeHe C BUCOKO
HansraHe. PaspaboTeHa e cucTemMa 3a KOMMJSIEKCHA OLEHKa Ha TexHu4eckuTe
XapaKkTepuCTMKN Ha NPOMULLINIEHN poBOTK, N3MOM3BaHW 3a U3BaXAaHe Ha OTMMBKM OT
MaLUMHW 332 NeeHe C BUCOKO HandraHe. [lageHu ca npenopbku 3a M3Mon3BaHe Ha
cb3fageHarta cucrema.

My6bnukauma [B.7] npeacrtaBa pes3yntatute OT M3BbLPLUIEHO U3CnedBaHe Ha
4YyBCTBUTESNHOCT, HA peLLUEHMEeTO Ha 3ajada 3a ONTUMU3auuMsa Ha pasMepeH pefj, Ha
NMHEBMATUYHO 3a[BWXKBAHW NIMHENHN MOAYynM 3a obmMasBalum NPOMULLIIEHN PoBOTH.
3a uenTa e npeanoxeH matemaTU4eCcku Moden, Ha 3afavaTta 3a u3bop Ha onTumareH
pasMepeH AnanasoH 3a TEXHUYECKU NPOAYKT C OrpaHUYeHust 3a NPUNoXmnMocTTa Ha
enemMeHTUTEe B pa3mMepHusi ananasoH. [poyyeHo e BNMSHMETO Ha napameTpuTe Ha
MaTemaTUyecKknss Mmogen BbpXy ONTMManHOTO peLleHne ¢ uen ageksaTHO oTpa3ssBaHe
Ha NPOTUBOPEYMBUTE MHTEPECU HA NPOU3BOAMTENS N NoTpebutenuTte. PelleHneTo e
KOMNPOMUC MEXAY M3UCKBaHUATA Ha noTpebutenute 3a no-ronsMa NAbTHOCT Ha
pa3MepHus AnanasoH, KOSTO HaMbITHO Aa 3a40BOMNM TbPCEHUTE OT TAX NapameTpu Ha
NMHEBMATUYHO 3a[BMXBaHU NIMHEVHM MOAYNN N U3UCKBAHWATA Ha NPOU3BOANTENS 3a
No-HUCKa MIbTHOCT Ha pa3MepHUs AManas3oH C uerl NpouM3BOACTBO Ha MO-ronemu
napTMgu OT onpedeneH TunopasMep W HamansBaHe Ha NpPou3BOACTBEHUTE
pasxoguTe. 3a uenta onTMMmn3aumoHHaTa 3ajaya e pelleHa 3a pasnnyHu CTOMHOCTH
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Ha 13bpaHM NnapamMeTpy Ha MaTeMaTUYeCcKUst Moaen, Npu 3ana3BaHe Ha ocTaHanuTe
napameTpu, 1 e onpeaeneHo TAXHOTO BIMSIHWE BbpPXY ONTUMANHOTO peLUeHUe.

» YnpaBneHue Ha MOOUITHK poboTKU
My6nukaunn [B.9], [B.10]

My6nukauun [B.9] n [B.10], ca cBbp3aHn C ynpaBrieHWEeTO Ha aBTOHOMEH
mMobuneH poboT, creaBal, ABMKeHMETO Ha 4voBek. lNybnukauusa [B.9], pasrnexna
cny4van, koraTo poboTbT credBa YOBEK KaTO Ce OBWXKW Mpea Hero, a nybnukauums
[B.10], cnyyan, koraTto poboTbT Ce ABMXM cred YoBekKa.

B nybnukauua [B.9] e paspaboTeH knmHemaTudyeH Mopern 40BeK-poboT B
KoopAMHaTM Ha rpelukata no OTHOLUEeHWEe Ha JlokanHa AekapToBa KoopAuHaTHa
cuctema. [peonoxeHo e aganTMBHO yrnpaBreHMe 3a OueHka Ha HeU3BeCTHUTE
NMUHEMHN W BINOBM CKOPOCTU Ha 4oBeka. EdekTMBHOCTTa Ha npennoXeHoTo
ynpaeneHve Ha poboTa e BanuagupaHa 4Ype3 CUMYMaLMOHHW TecToBe MU
eKCnepuMeHTH.

B nybnukaums [B.10] e paspaboTeHa aganTuBHa cxema 3a yrpaBlieHue Ha
MobuneH poboT 3a aBTOHOMHO CrieiBaHe Ha YoBeKa, NpU KOATO poboTbT nogabpxka
XXenaHo pascTosiHue OoT 4oBeka. [MpeactaBeH € ajanTMBEH 3aKOH 3a ynpaBneHue
pelasaly npobnema ¢ Hem3BecTHaTa CKOPOCT Ha YoBeka. [lageHn ca cuMynaunoHHN
N eKcnepuMeHTanHu pesyntati, 3a pfa ce wuncTpupa edekTMBHOCTTa Ha
npeasfioxxeHaTa cxema 3a ynpasneHue.

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:

» Use of modern technologies in manufacturing processes
Publications [B.1], [B.2], [B.3], [B.4]

Publications [B.1] and [B.4] are related to the use of CAD/CAM systems, when
generating control programs for processing parts using CNC machines.

In publication [B.1], the possibilities of the CAM systems for the use of different
technological strategies in the generation of control programs for the processing of
forming tools using CNC machines have been analyzed. The influence that the use of
different technological strategies has on the generation of control programs for the
processing of forming tools has investigated. As a result of the conducted research,
criteria have been defined for choosing the optimal strategy for generating control
programs for processing form-forming tools. The results obtained during the research
show that the choice of the optimal strategy significantly reduces the time required for
processing the form-forming surfaces.

In publication [B.4], 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.2], 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
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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.

Publication [B.3] 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

Publications [B.5], [B.6], [B.7], [B.8]

Publication [B.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
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.

Publications [B.5], [B.6] and [B.7] address issues related to the design of robotic
cells for the manufacturing of parts by casting in permanent molds.

Publication [B.6] 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
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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.

Publications [B.5] and [B.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 [B.5] 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 [B.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.

» Control of mobile robots
Publications [B.9], [B.10]

Publications [B.9] and [B.10] are related to the control of an autonomous mobile
robot following the movement of a person. Publication [B.9], considers a case where
the robot follows a human by moving in front of him, and publication [B.10], a case
where the robot moves behind the human.

In publication [B.9], a human-robot kinematic model was developed in error
coordinates with respect to a local Cartesian coordinate system. An adaptive control
is proposed to estimate the unknown human linear and angular velocities. The
effectiveness of the proposed robot control is validated through simulation tests and
experiments.

In publication [B.10], an adaptive control scheme for a mobile robot for
autonomous human following is developed, where the robot maintains a desired
distance from the human. An adaptive control law solving the problem of unknown
human speed is presented. Simulation and experimental results are given to illustrate
the effectiveness of the proposed control scheme.

1.2. Pe3someTa Ha 6bNrapcku U aHrMMMUCKU HA Hay4YHUTEe Nyonukauum B
Hay4HM U3gaHus, KOUTo ca pecepmupaHu U UHOEKCUPaHU B
CBETOBHOM3BECTHM 6a3un AaHHU C Hay4Ha MHcpopmaLumA,
PaBHOCTOMHM Ha XabnuTauuoHeH TpyA
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Nikolov St., D. Panayotov, Optimizing the machining of mold elements in CAM environment, 10th

International Scientific Conference “TechSys 2021” — Engineering, Technologies and Systems, AIP

B.1 Conference Proceedings, Open Access, Volume 24491 September 2022, Article number 060026,
' ISBN:978-0-7354-4397-6, 01, ISSN 0094243X

DOI:10.1063/5.0090658

Scopus SJR 0.164 Q4

OPTIMIZING THE MACHINING OF MOLD ELEMENTS IN CAM ENVIRONMENT
Stiliyan Nikolov, Dimitar Panayotov

The article analyzes the possibilities of CAM systems for using of different
technological strategies in generating NC programs for machining of mold elements
using CNC machines. The influence that the use of different technological strategies
has on the generation of NC programs for machining of mold elements in the
environment of the TopSolid system has been studied. Criteria for selection of an
optimal strategy for generating NC programs for machining of mold elements are
defined.

ONTUMU3NPAHE HA OBPABOTKATA HA ®OPMOOBPA3YBALLUU ENIEMEHTU
B CAM CPEOA

CmunusH Hukonos, Qumumbp NaHatiomos

B cratnara ca aHanuampaHun BbamoxHoctute Ha CAM cuctemmnte 3a M3non3BaHn Ha
pasnnYHM TEXHONOIMMYHM CTpaTerMn Npu reHepupade Ha ynpasnsaBalin nporpamm 3a
obpaboTBaHe Ha popmoobpasyBaLm UHCTPYMEHTU € uanonssaHe Ha CNC mawunHu.
M3cnegBaHo e BMSIHMETO, KOETO WU3MNOM3BaHETO Ha pPasfMyHM TEXHOMNMOTMNYHU
cTpaTernn okasea BbpXy reHepMpaHeTo Ha ynpasnsBalm nporpamm 3a obpaboTka Ha
opmoobpasyBaLLM MHCTPYMEHTU B cpefaTta Ha cuctemarta TopSolid. deduHupanu
ca KpuTepun 3a n3bop Ha onTMmanHa cTpaTerus nNpu reHepupaHe Ha ynpasnsiBaLm
nporpamu 3a obpaboTBaHe Ha hopmoobpasyBaLn MHCTPYMEHTH.

Nikolov St., R. Dimitrova, Sl. Dimitrov, Using of 3D printing technologies in the manufacture of
mechatronic products, 13th National Conference with International Participation (ELECTRONICA)
B.2 2022, 19 - 20 May 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.

M3NON3BAHE HA TEXHOJOIMMK 3A 3D NMPUHTUPAHE MNMPU
nPON3BOACTBOTO HA MEXATPOHHU U3OENUA

CmunusH Hukonos, PeHema [Jumumposa, Cras Jumumpos
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YcnewHomo eHedpsisaHe Ha HOBUME MEXHOI02UU, U3UCK8a MSAXHOMO C8bp3eaHe C
npouszeodcmeeHUmMe uenu Ha cupmume U U3rosi3eaHUMe om MmsxX MpPakmuku u
mexHonoauu B Hacmosiwama paboma ca pa3anedaHu OCHosHume obracmu Ha
MpUSIoXXeHUe Ha mexHonosuume 3a uspabomeaHe upe3 3D npuHmupaHe npu
npou3eodcmeo Ha MexampoHHU usdenus. [locoyeHu ca npedumcmeama, Koumo
me3u mexHonoauu npedocmassam Ha KOHCMPYKmMopume Ha MexampoHHU U30erusi.
OnpedeneHo enusiHUemMo, Koemo opueHmauusima Ha uspabomeaHume u3denus npu
3D npuHmupaHe C u3rnon3eaHe Ha MmexHosoausdma Ha omiiazaHe Ha Pa3morneH
Mamepuars oka3ga, ebpxy Heobxooumocmma om 0obassHe Ha noddbpxau
Mamepuarsn u npodb/mKumMesnHocmma Ha rpouyeca Ha uspabomeaHe.

Nikolov, S., Dimitrova, R., Dimitrov, L., Mathematical mmodel of displacements in tools used in boring

operations on machining centers, 25th IEEE International Conference on Problems of Automated

B.3 Electric Drive Theory and practice, September 21-25 2020, Kremnchuk, Ukraine, Conference
' Proceedings, 2020,ISBN 978-172819935-1

DOI:10.1109/PAEP49887.2020.9240838

Scopus

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.

MATEMATUYECKWU MOAEN HA NPEMECTBAHUATA B UHCTPYMEHTUTE
N3MNOJNI3BAHU NMPU PA3SCTBPIBALLU ONMEPALUN HA OBPABOTBALLN
LEHTPU

CmunusH Hukonos, PeHema [Jumumposa, Jlrobomup [Jumumpos

EauH ot Han-ronemute npobnemu npyn obNOOKOTO NpobmnBaHe (KOETO € MHOMO BaXXHO
NMpyv HAKOM MPOLLEeCU BbB BOEHHOTO MPOM3BOACTBO) € U3MECTBAHETO Ha pexelund
WHCTPYMEHT. To3n npobnem moxe aa 6bae pelleH B Mo4EPHM MALUMHHU LLEHTPOBE C
UM POBO ynpasrieHne, KOeTo NO3BOJIsiBa KOHTPONMpaHe Ha napamMeTpuTe Ha npoueca
Ha NnpobuBaHe B peasiHoO BpeME M C MHOMO BUCOKA TOYHOCT. Tasm cTaTus e nocBeTeHa
Ha pa3paboTBaHETO Ha MaTemMaTU4eCKM MOLEN 3a yrnpaBreHue Ha NpemMecTBaHuATa
Ha pexewmTe MHCTPYMEHTU npu npobuBaHe Ha AbNOOKM OTBOPM Ha obpaboTBalum
ueHTpu. 3a nocturaHe Ha uUenTa € NpoBefeH NbfieH TPUMaKTOPEH EKCNEPUMEHT.
MpeonoxeHo e rpaduyHo npeactaBAHe Ha cb3gageHua mopen. [locoyeHu ca
obnactute Ha HeroBoTo NpunoxeHue. Pa3paboTeHnaT Mogen Moxe Aa ce u3nonssa
Nnpu CUHTE3a Ha CUCTEMU 32 aBTOMATMYHO ynpaBfieHWE Ha eneKkTpo3aaBukBaHUA Ha
MeTanopexeLwm MallivHU, KOeTO OCUrypsiBa BMCOKA TOYHOCT Ha TEXHOSIOrMYHUTE
onepauuu.
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Nikolov St., Dimitrova R., Topov I., New approach at mechanical engraving of details with large sizes,
B.4 HiTech 2019, 10 - 11 October, 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 noaxoa NP1 MEXAHUYHO rPABUPAHE HA TONAMO TrABAPUTHU
U3OENUA

CmunusiH Hukonos, PeHema [Jumumposa, MeaH Toros

B pabotata e npeanoxeH HOB MOAXOA 3a MEXaHW4YHO rpaBMpaHe Ha ronsmo
rabapuTHn nspenus. eduHUpaHn ca OCHOBHUTE eTanu Ha paboTa U e HanpaBeHa
anpobaumsa Ha noaxoda Npu rpaBMpaHe Ha ronamo rabaputHo nsgenve. Onpeaenexn
ca OCHOBHMWTE NPeaMMCTBa U HeAOCTaTbLUM Ha NpeanoXeHns noaxom.

Nikolov St., R. Dimitrova, |. 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
B.5 Systems, AIP 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, Ilvo 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.

KOMMJNEKCHA OLIEHKA HA TEXHUYECKUTE NAPAMETPU HA
NMPOMULLITIEHU POBOTU 3A USBAXOAAHE HA OTJIIMBKU OT MALLUMHU 3A
NNEEHE C BUCOKO HAJAIAHE

CmunusH Hukonos, PeHema [Jumumposa, Neo Manakos, Benusap 3axapuHos,
pueop Cmambornos
B ctatusTa ca pasrnegaHu HaKou npobrnemu cBbp3aHn ¢ aBToMmaTtuanpaHe pabortata
Ha MallMHM 3a JfleeHe C BMCOKO HansraHe, npu npousBOACTBOTO Ha AeTannm oT
anymMuHun u cnnasute My. [eduHupaHn ca BBH3MOXHOCTUTE 3a WM3NOf3BaHe Ha
npomMuLLnenn poboTu, Nnpm aBToMaTnanpaHe pabortata Ha MaLlLMHM 3a NIEEHE C BUCOKO
HansraHe. PaspaboTeHa e cucTemMa 3a KOMMIIEKCHA OuEeHKa Ha TexXHUYeckuTe
XapaKkTePUCTUKM Ha NPOMULLIIEHN pOoBOTU, M3MOMN3BaHN 3a U3BaXKAAHE Ha OTNIMBKU OT
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MalLWHM 3a NeeHe C BUCOKO HansaraHe. [ageHu ca npenopbky 3a U3nonsBaHe Ha
cb3fafeHarta cuctema.

S. Nikolov, R. Dimitrova, |. Malakov, V. Zaharinov, Using the quality function deployment method in
the design of die casting cells, 2023, 34th DAAAM International Symposium on Intelligent
B.6 Manufacturing and Automation, DAAAM 2023, Annals of DAAAM and Proceedings of the International
- DAAAM Symposium, Open Access, Volume 34, Issue 1, Pages 312 — 319, ISSN:17269679, 2023
DOI:10.2507/34th.daaam.proceedings.041
Scopus

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.

M3NON3BAHE HA METO[A 3A PA3IPbLUAHE HA ®YHKLUATA HA
KAYECTBOTO B NMPOEKTUPAHETO HA KIIETKU 3A JIEEHE

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

Hactoswata paboTta npegnara, ypes u3nonsBaHe Ha MeToda 3a pasrpbliaHe Ha
dyHKuMaTa Ha kadvectBoTo Quality Function Deployment (QFD), npa ce otyetar
N3NCKBAHMATA Ha KIMEHTa Mpu NPOEKTMPaAHEeTO Ha crneunanuanpaHn KneTku 3a
MaLUMHHO NeeHe nopg BUCOKO HansraHe. [NpegnaraHna meTtof NO3BONS Aa Ce OUEeHAT
N3NCKBAHMATA Ha KINMEHTa, CBbP3aHM CbC CTEMeHTa Ha aBToMaTtu3auusi, paboTHU
napameTpu n UeHaTa Ha npoekTMpaHaTa knetka. OTuuTarku crneumdukata Ha
MalLUMHHO fleeHe Nnod BMCOKO HansraHe, ca paspaboteHun gse QFD matpuum mn ca
onpegeneHn HeobxoaMMmnTe 3a U3MNON3BAaHETO UM EKCMNepPTHM OUeHKW. [NpunaraHeTo
Ha MeToda No3BOMsABa TOYHO AedUHMPAHE Ha NPOEKTHOTO 3afaHue U HamansiBaHe
Ha pucka OT CbLUEeCTBEHN NMPOMEHN B KOHCTPYKLMATA Ha KNeTkaTa Ha No-KbCHW eTanu
OT NPOEKTMPAHETO N CBbP3aHMUTE C TOBa pasxoau.

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,
B.7 DAAAM 2022, 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

Scopus

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
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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 YYBCTBUTEJNIHOCTTA HA ONTUMAJHUA PASMEPEH PE[l1 HA
NMHEBMATUYHO 3AABUWXBAHU IMHEMHU MOYJIN 3A OBMAS3BALLA
NMPOMULLJIEHU POBOTHU

Ueo Manakos, Benu3sap 3axapuHos, CmunusH Hukonos, PeHema Jumumposa,
puzop Cmamborios

Hactosiwata pabGota npeactaBs pesyntatute OT M3BbPLUEHO W3credBaHe Ha
YyBCTBUTENHOCT Ha pPeLUeHMeTO Ha 3afada 3a ONTUMM3auUMs Ha pas3MepeH pen Ha
MHEBMATMYHO 3a4BWXKBaHW NMHENHM MoAynu 3a oOMasBaly NPOMULLNIEHM POBOTW.
3a uenTa onTUMM3aLMOHHaTa 3aa4a e peLleHa 3a pasnMyHN CTOMHOCTM Ha n3bpaHu
napaMeTpu Ha MaTeMaTUYECKUsi MOZEN, NpuW 3anasBaHe Ha OCTaHanuTe napameTpu,
N e onpeaeneHo TAXHOTO BMUSIHWME BbpXy OMNTUMANHOTO pelleHue. AHanu3bT Ha
YyBCTBUTENHOCTTa (HapuvyaH ole MocT-onTMMarieH aHanuM3) € OT CbLECTBEHO
3Ha4yeHuWe 3a npakTukaTa U € eauH OT BaKHUTE eTanu Ha noaxon 3a uarpaxkaaHe Ha
ONTUMarnHN pa3MepHU peaoBe.

Zaharinov, V., Malakov, I., Nikolov, S., Dimitrova, R., Stambolov, G., Classification of parts used in
mechatronic products and produced by permanent-mold casting methods, 9th International Scientific
Conference "TECHSYS 2020" — Engineering, Technologies and Systems 14-16 May 2020, Plovdiv,
B.8 Bulgaria IOP Conference Series: Materials Science and Engineering, Open Access, Volume 878,
Issue 121 July 2020, Article number 012063, ISSN:17578981
DOI:10.1088/1757-899X/878/1/012063

Scopus SJR 0.249 Q3

Classification of parts used in mechatronic products and produced by
permanent-mold casting methods

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.
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KNACU®UKALMA HA OETAANN, U3NON3BAHU B MEXATPOHHU NPOAYKTU
N NPOU3BEAEHU YPE3 METOAU 3A JIEEHE B MNOCTOAHHA ®OPMA

Benusap 3axapuHos, leo Manakos, CmunusiH Hukonos, PeHema [umumposa,
puzop Cmambornos

Cratnata npencraBa pesynrtatute OT u3cnefBaHe Ha JeTaunu, U3noni3BaHu B
MeXaTpOHHM NPOAYKTU U NpPou3BedeHN C METOAUTE 3a NeeHe B NOCTOsHHa opma,
4ypes rpaBUTaLMOHHO NleeHe N fneeHe nofd HansraHe. HanpaseH e nperneg v aHanua
Ha pasnuMyHW onpeferieHns 3a MexXaTPOHHW CUCTEMU U NPUMEPU 3a MeXaTPOHHU
npoayktn. B pesyntat Ha ToBa ce npeanara HOBO onpeferieHne 3a MexaTpOHeH
nNpoaykT. PasnnyHun knacugukaumm Ha MexaTpoOHHM NPOAYKTU ca aHanuMsuMpaHu U ca
cyeTeHM 3a TBbpAe obLWM 3a LenuTe Ha HacToAWOoTO uacnensaHe. AHanmanpaHu ca
MeToAuTe 3a feeHe B MOCTOSAHHW (POpMW M Ca NMOCOYEHU TEXHWUTE MpeanmcTBa U
HepgoctaTbuu. [ageHu ca aprymeHTM 3awo Te3M MeToan ca Moaxogswm 3a
NPOM3BOACTBO Ha AeTannum 3a MexaTpoHHM NpPoaykTu. Bb3 OCHOBa Ha npeasioxeHaTa
AedUHULMS 3a MeXaTpOHEH NPOAYKT, aHann3npaHuTe Knacugukauum n npernega Ha
MeToaAuTe 3a JleeHe B MOCTOsIHHM (bopMn e npeanoxeHa HoBa Knacudukauus.
KnacudukaumaTta ce nsnonasa 3a KnacuguuupaHe Ha oTneTn B NOCTOSIHHA dpopma
AeTannu, n3nonsBaHn B MexaTpoHHW npoaykTu. [eTamnute ca knacudpuumpaHi B
LIEeCT rpynu no OTHOLLUEHWE Ha MPUSTOXKEHNETO UM B MeXaTpOHHUSA npoaykT. OceeH
TOBa KnacudukauuaTa gasa MHoOpMaLmMs OTHOCHO U3MOM3BaHUA METOA 3a fleeHe B
nocTosiHHa bopma, MaTtepuarna u MexaTpoHHUA NPOAYKT, KOUTO BKIIKOYBa AeTanna.

Petrov, P., Georgieva, V., Kralov, I., Nikolov, S., An adaptive mobile robot control for autonomous
following in front of a person, 12th National Conference with International Participation,
B.9 ELECTRONICA 2021, 27-28 May 2021, Proceedings 2021, Conference paper, ISBN:9781665440615
DOI:10.1109/ELECTRONICA52725.2021.9513709

Scopus

AN ADAPTIVE MOBILE ROBOT CONTROL FOR AUTONOMOUS FOLLOWING
IN FRONT OF A PERSON

Plamen Petrov, Veska Georgieva, Ivan Kralov, Stiliyan Nikolov

This paper addresses the control of an autonomous mobile robot in a specific case,
when the robot is following a person in front of him. Using a leader-follower formation
approach combined with a look-ahead concept, a human-robot kinematic model in
error coordinates with respect to a local Cartesian coordinate system is developed. A
nonlinear feedback control is designed using local information from onboard sensor
for the relative human-robot position and orientation. An adaptive control is proposed
to estimate the unknown human linear and angular velocities. The effectiveness of the
proposed robot control is validated via simulation tests and experiments.

AOANTUBHO YMNPABJIEHUE HA MOBUJTEH POBOT 3A ABTOHOMHO
CINEOBAHE NPEA YOBEK

MnameH MeTtpos., Becka Neopruesa, MeaH Kpanos, CtunuaH Hukonos

Tasu ctatus pasrnexga ynpasfieHMeTO Ha aBTOHOMEH MOOUNeH po6OT B KOHKPETEH
cnyyam, korato poOOTLT crnedBa 4YoBeK npen Hero. Manonsearvku nogxoda 3a
dopmmpaHe Ha nuaep-nocnegoBarten, KOMOUHMPAH C KOHUEeNnuusa 3a rnegaHe Hanpea,
e paspaboTeH KMHeMaTU4eH Moen 4YOBEK-poOOT B KOOpAMHATW Ha rpewkaTta no
OTHOLLEHME Ha JioKanHa AdekapToBa KoopauvHaTHa cuctema. HenunHenHoTo
ynpasneHue ¢ obpaTHa Bpb3ka € NPOeKTUpaHO C NOMOLLTA Ha NokKanHa nHgopmMaums
oT GopaoBMSI CEH30p 3a OTHOCUTENHaTa No3vuust U OpUEHTaUMsA 4YoBeEK-poOOT.
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Mpeanara ce aganTUBHO ynpaBrieHMe 3a oLeHKa Ha HEU3BECTHUTE NINHEHWN U BITOBY
CKOPOCTW Ha YoBeka. EpekTMBHOCTTa Ha NMpeasioXkeHOTO yrnpaBrieHne Ha poboTa e
BanuavpaHa 4pes CUMyrnauuoHHN TECTOBE U EKCMEPUMEHTN.

Petrov, P., Georgieva, V., Kralov, I., Nikolov, S., An adaptive control scheme for human following
behavior of mobile robots, 11th National conference “ELECTRONICA 2020”, July 23-24, 2020, Sofia,
B.10 Bulgaria, 2020, Conference Proceedings, ISBN:978-172817531-7
DOI:10.1109/ELECTRONICA50406.2020.9305108

Scopus

AN ADAPTIVE CONTROL SCHEME FOR HUMAN FOLLOWING BEHAVIOR OF
MOBILE ROBOTS

Plamen Petrov, Veska Georgieva, Ivan Kralov, Stiliyan Nikolov

This paper presents an adaptive mobile robot control scheme for autonomous human
following in which the robot keeps a desired distance from the person. A human robot
interaction model in error coordinates suitable for robot following applications is
proposed. An adaptive control law is presented to tackle the problem of the unknown
human velocity. Simulation and experimental results are presented to illustrate the
effectiveness of the proposed control scheme.

AOANTUBHA KOHTPOJTHA CXEMA 3A CJIEOBAHE HA YOBELWLKOTO
NOBEAEHUE OT MOBUITHU POBOTHU

MnameH lMeTpos, Becka 'eopruesa, MeaH Kpanos, CtunmsH Hukonos

Tasu crtaTus npeacTtaBs aganTMBHA CXema 3a ynpaeneHve Ha mMobuneH poboT 3a
aBTOHOMHO criefiBaHe Ha YoBeKa, NpU KOATO POBOTHLT NOAAbPXKAE XKenaHo pa3CcTosAHME
oT voBeka. lMpegnoxeH e Mogen Ha B3aMMOAENCTBME YOBEK-pPOGOT B rpeLlHu
KoopauHaTW, noaxoAasl, 3a u3nonssaHe B cneaduw pobotu. [MpenctaBeH e
afanTUBEH 3aKOH 3a ynpasreHue 3a crpaBsHe ¢ NpobrnemMa ¢ HensBecTHaTa YoBeLLKa
ckopocT. [MpeactaBeHn ca CUMYMaLUMOHHN U eKCnepuMeHTanHu pesyntaTtu, 3a aa ce
UNCTpUpa edpekTUBHOCTTA Ha NpeasioXeHaTa CXeMa 3a yrnpaBreHue.
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2. NYBIUKAUUN N3BbH PABHOCTOMHUTE HA XABUNUTALMOHEH
TPYA

2.1.Hay4yHu ny6nukauma B Hay4HM usfgaHus, KOMTo ca pecepupanHm u
MHAEKCUpPaHU B CBETOBHOM3BECTHU 6a3n fJaHHU C Hay4YHa
nHdopmaums

2.1.1. XapaktepucTyka Ha nybnmkaummTe B Hay4YHU U3gaHusA, KOUTO ca
pecdepmpaHu n MHOAEKCMpaHU B CBETOBHOU3BECTHU 6a3n faHHU
C Hay4Ha uHdpopmauus

BI' 3a yyacTtue B KOHKypca ca npeacTtaBeHu 6 HayyHu nybnukauun, pedepupanHm
N WHOEKCUPaHU B CBETOBHOM3BECTHM 6a3u AaHHM C HayyHa uMHpopmaumsa. Te ca B
cnegHuTe obnacTtu:

» [poekTupaHe Ha MeXaTPOHHU CUCTEMMU
My6nukauun [I7.1], [I7.3], [[7.6]

My6nukaumn [F7.1] n [[7.3] ca cBbp3aHN C NPOEKTUPAHE N NporpaMmmpaHe Ha
aBTOMaTM3npaHa cucTema 3a ceeHe, NosiMBaHe n xummyecka obpaboTka U HakpanHUK
3a psi3aHe yacT OT Ta3n cuctema.

B nybnukauma [[7.6] e npeacraBeHO nNpoekTUpaHe Ha asBToMaTuaupaHa
cucTemMa 3a MpPOM3BOACTBO HA KOMMOCT, 3axpaHBaHa OT M3TOYHMUM Ha 3ereHa
eHeprus

» W3nons3BaHe Ha npomuLeHn po6oTU B NpOU3BOACTBEHUTE NPOLIECH
My6nukauum [[7.2], [[7.4]

B nybnukaums [[7.2], e npencraBeHa HoBa knacudukaumsi Ha poboTu cC
napanenHa KuHemaTuKa, KOATO [a Ce Wu3nonseBa npu MNpoekTUpaHeTo MM, 3a
onpegensiHe Ha Heobxogumarta KMHEMaTuyHaTa CTPyKTypa B 3aBMCMMOCT OT
XenaHute OBWXKEHNS Ha KPanHOTO U3MbITHUTENHO 3BEHO.

My6nukaumsa [[7.4] pasrnexaga ocHoBHUTE nNpobnemun npu pabotata Ha SCARA
po6oTN B NONYyNpoOBOAHMKOBATA MHAYCTPUSA M NbTULLATa 3a NpeogosisiBaHe Ha Tesu
npobnemu.

» YnpaBneHue Ha MeXaTPOHHU CUCTEMU
My6nukaumsa [[7.5]

B nybnukauma [[7.5], e npeanoxeH metoa 3a pelwasaHe Ha LQR - 3agadaTta
(Linear Quadratic Regulator), nsnonssaty anropuTbm 3a oNnTMMu3npaHe Ha nsbopa Ha
TernosHn matpuum Q n R B LQR, ype3 mMuHuUMuM3MpaHe Ha rpewkata. OCHOBHOTO
NpeauMCcTBO Ha NpearioXeHuss MeToq e, Ye JoOpU U [a He Mo3HaBame rpaHuuuTe B
KOWUTO Ce N3MEHSIT eNeMeHTUTe OT BEKTOPA Ha CbCTOSIHME W yNpaBnaBaluTe CUrHanm,
MOXeM [a HacTpoMM cucTemMarta camo KaTto cnasBame obliuTe U3NCKBaHUA 3a
3apaBaHe Ha TernosHute matpvum Q n R.

EN  For participation in the competition, 6 scientific publications, referenced and

indexed in world-famous scientific information databases, are submitted. They are in
the following areas:
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» Design of mechatronic systems
Publications [7.1], [[7.3], [['7.6]

Publications [[7.1] and [I'7.3] 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 ['7.6] presents the design of an automated compost production
system powered by green energy sources.

Use of industrial robots in manufacturing processes

» Use of industrial robots in manufacturing processes
Publications [I7.2], [['7.4]

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.

Publication [I'7.4] addresses the main problems in the operation of SCARA
robots in the semiconductor industry and ways to overcome these problems.

» Control of mechatronic systems
Publication [I'7.5]

In publication [[7.5], 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.

2.1.2. Pe3roMeTa Ha 6 bNrapcku U aHrfMMMCKU Ha nyonukauuuTte B
Hay4YHU U3gaHus, KOUTo ca pedepupaHn U UHAEKCUpPaHU B
CBETOBHOM3BECTHU 6a3u AaHHU ¢ Hay4YHa nHhopmaLuma

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 COMPUTER SCIENCE, 18-20 September 2023, Sozopol Bulgaria, ISBN:979-8-3503-
r7.1 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

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, to 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.
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NMPOEKTUPAHE U MPOrPAMUPAHE HA HAKPAMHUK 3A PA3AHE B
ABTOMATU3SUPAHA CUCTEMA 3A CEEHE, NOJIMBAHE U XUMUYECKA
OBPABOTKA

Penema [umumposa, Cnae [Jumumpos, CmunusH Hukonos, AHHa-Mapusi
Jlazapoea

Llenta Ha HacToswarta pa3paboTka e Aa ce NMpoekTupa HOB HaKpamHWK UNKn oLle
paboTeH WHCTPYMEHT, KOWTO Aa Ce NPUCHEOUHN KbM MOAYN ,MHCTPYMEHTU B
aBTOMaTM3npaHa cMctemMa 3a ceeHe, NonmBaHe n xmmmnyecka obpaboTka. CbLLo Taka
Aa ce pa3paboTun enekTpuyecka n nporpaMHa 4YacT Ha HOBWUSA UHCTPYMEHT, KOUTO Aa
Ce UHTerpupar B efiekTpuyeckaTa 1 nporpamHa 4acT Ha aBTomaTmusmpaHaTta cuctema.
Taka cb3gageHaTa MexaTpOHHa CUCTeMa Mo3BONisiIBa aBTOMaTU3MpaHeTo Ha
npoLecnTe Ha ceeHe, NofnMBaHe, XMMMYecka obpaboTka 1 psizaHe B OpaHXEPUNHN
CTOMaHcTBa.

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,
7.2 | Issue 121 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 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.

KNACUPUKALUA HA POBOTU C NAPANENTHA KMHEMATUKA
CmunusH Hukonos, PeHema Jumumposa, CmaHucnas L{onos,

B HacTosiwata pabota e paspaboTeHa knacudgpukauuss Ha poboTu ¢ napanenHa
KnHemaTuka. Knacudgpukaumsita Ha poboTMTe MOXe Oga ce W3BbpLUM Crioped MHOro
pasnuyHu Kputepun. PaspaboTeHaTta knacudukaums oTdynTa BIAUSHUETO Ha
KMHEMaTUKaTa M KOHCTPyKuMsiTa Ha poboTa BbpXy CTeneHuTe Ha cBoboga Ha
KpaiHOTO M3NMbNHUTENHO 3BeHOo. [lo3numsaATa M opueHTauusiTa Ha KparHOTO
N3MbIHUTENHO 3BEHO Ha POOOTUTE B MPOCTPAHCTBOTO MoraT Aa ObaaT onpeaenexHu
OT KoopAMHATUTE Ha [ajeHa Todyka W brAuTe, KOUTO OnpeaensaT HerosaTa
opueHTauus. KnacnduvkauusaTta Ha poboTuTe ¢ napanenHa KMHeMaTuka e HanpaBeHa
Mo TPpW KpUTEpPUs!, CBbP3aHM CbC CTeNeHnTe Ha cBoboaa Ha KpaHOTO M3MbIMHUTENHO
3BEHO, KMHemMaTuyHaTa CTPYKTypa W KOHCTPYKTMBHUTE WM ocobeHocTu. bsixa
n3cnegBaHuM pasnUYHU CblUecTByBallM poboTM C napanenHa kunHemaTtuka. Bb3
OCHOBa Ha KOHCTpyKUMATa Ha poboTa e onpegerneHa NpUHAANeXxHoCTTa UM KbM
npeanoXeHuTe KnacugukaunoHHu rpynu. NMocoyeHn ca Bb3MOXHUTE NPUIOXKEHNS Ha
paspaboTeHaTta knacudbukaums.
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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

r7.3 Proceedings, 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 CEAHE, NOJINBAHE U
XUMUYHA OBPABOTKA

Penema [umumposa, CmunusH Hukonos, Crnias Jumumpos,
AHHa-Mapusi [laszaposa

Llenta Ha Ta3n pabota e ga ce nNpoekTupa aBTOMatu3MpaHa cuctema 3a ceutoba,
nonuBaHe M XMMWYECKO TPEeTUpaHe, 4Ype3 KOSATO pasxoauTe 3a Tpyd, BpemeTo 3a
obpaboTka, BogaTa, Mmatepmanute n KOHcymatusute ga 6baart HamaneHu. Tosa e
Nno3BOnu Ada ce uHTerpupaT M aBTomMaTtuaupaT npouecute Ha ceutba, nonveaHe u
XUMUYECKO TpeTupaHe B opaHxepunHute depmn. Cuctemata Lwe Hamepu
NpUNoOXeHne B CENiCKOTO CTOMaHCTBO U (PepMepCTBOTO, KaTo Le Chyxu 3a
aBTOMaTM3NpaHe Ha HAKOWM OT OEWHOCTUTE, W3BbPLUBAHW B OpaHXepurnHuTe
CTOMaHCcTBa Mpu oTrnexgaHe Ha pasnuyHu KynTypu. 3a ga ce NocTUrHe Tasu uen, B
undpoBa cpeaa we 6baaT NpoekTUpaHn Moaynm KOMTO aBTOMaTMUYHO LLE U3MNbIHsSBa
Bb3NnoXeHnte MM (QyHKUuK. 3a pellaBaHe Ha 3ajayaTa B aBToMaTusupaHaTa
cuctema we 6baart NpoekTupaHn 4YetTmpu mogyna - mogyn "paboTtHa 30Ha", moayn
"MHCTpyMeHTW", Moayn "cknag" wu mogyn "saxpaHBaHe wu ynpasneHue". 3a
KOHKpeTHaTa 3ajaya we 6bae u3paboTeH umaeeH MNpPoOeKkT MO CbliecTByBalla
meToauka. e 6bae n3dbpaH onTMManHUAT BapuaHT 3a aBToMaTuanpaHaTta cuctema.
LLle 6bae paspaboteH 3D mogen n 2D gokyMeHTaumsi Ha aBTomaTusmpaHaTta cuctema
3a ceutba, NonMBaHe U XMMUYECKO TpeTupaHe. Te Le ce n3nonssaT 3a Cb3JaBaHe
Ha NPOTOTUMN Ha HOBOMPOEKTUpaHaTa aBToMaTnanpaHa cuctema.
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Chavushyan V., S. Nikolov, V. Georgieva, Study of problems in application and design of SCARA

robots in the semiconductor industry, EEPES 2023, Kavala, Greece 21-23 June 2023, AIP

7.4 Conference Proceedings, Open Access, Volume 3063, Issue 121 February 2024, Article number
. 060011, ISBN 978-073544856-8, ISSN 0094243X

DOI: 10.1063/5.0196533

Scopus SJR 0.164 Q4

STUDY OF PROBLEMS IN APPLICATION AND DESIGN OF SCARA ROBOTS IN
THE SEMICONDUCTOR INDUSTRY

Vanesa Chavushyan, Stiliyan Nikolov, Vanya Georgieva

The paper presents the main problems in operating SCARA robots in the
semiconductor industry. Different groups of existing problems, related to vacuum
environments are identified, including ones, justifying the need for separation of the
robot’s working area, for limiting the vacuum pressure in the chamber, avoiding the
contamination of the working area etc. The physical changes occurring in the robots
during their operation in vacuum are discussed. The existing methods for solving the
identified problems, described in the literature, are presented in detail, taking into
account the specifics of each of the five groups of methods, namely the ones, related
to the use of static or dynamic vacuum barriers, to prevention of external and virtual
leaks, to materials and surface finishes etc. The problems arising in the application of
the described methods are considered and guidelines for their overcoming, based on
suitable choice of elements, their geometry, old and newly developed materials, ways
of their processing, high quality of surface finish, welding methods and others are
commented. The ways for reducing the penetration of particles into the vacuum
environment, caused both by the nature of the materials used in robot manufacture
and by the peculiarities of the vacuum environment are well explained.

M3CNEABAHE HA NPOBJIEMU NPU NPUNOXEHUETO U MPOEKTUPAHETO
HA POBOTU SCARA B NOJTYNPOBOAHUKOBATA UHAYCTPUA

Baxeca YasywsH, CmunusiH Hukonos, BaHsi eopauesa

Ctatnara npeacrtaBsi OCHOBHUTE npobnemn npu pabotata Ha SCARA pobotn B
nonynpoBoAHMKOBaTa uMHAyCTpus. MaoeHTuduumpaHn ca  pasnuyHM  rpynu
CblUecTByBalM nNpobnemn, CBbp3aHN C BaKyyMHUTE cpeau, BKMYUTENHO TakuBa,
obocHoBaBalLn HeobxoaMMOCTTa OT oTAensdHe Ha paboTHaTa 30Ha Ha poboTa, 3a
orpaHu4aBaHe Ha BaKyyMHOTO HansiraHe B kKamepara, n3bsireaHe Ha 3aMmbpcsiBaHe Ha
paboTHaTta 3oHa n gp. O6cbxaaT ce hmM3n4ecknTe NPOMEHN, HAaCcTbNBaLWm B poboTute
npu paboTtaTta nm BLB BakyyM. [NogpobHO ca NnpeacTaBeHn CbLLeCTBYBaLLNTE METOAN
3a pelwaBaHe Ha uaeHTudununpaHnTe npobnemun, onnucaHn B nuTtepartyparta, Kato e
oT4yeTeHa cneyndukaTa Ha BCska OT NeTTe rpynu MeToau, a UMEHHO TE3N, CBbP3aHU
C M3MON3BaHETO Ha CTaTUYHU UM AMHAMUYHU BaKyyMHU Bapuepu, 3a NpeBeHLMs. Ha
BbHLUHM U BUPTyanHW Te4yoBe, HA MaTepuany U MOBBbPXHOCTHU MOKPUTMS U Ap.
PasrnegaHu ca npobnemuTte, Bb3HUKBALLM NPW NpunaraHeTo Ha onMcaHuTe MeToam
N ca JafeHn HACOKM 3a TAXHOTO npeojonsaBaHe, 6a3upaHn Ha noaxoasuy n3bop Ha
enemMeHTun, TAXxHaTa reoMeTpusi, CTapu u HoBO pa3paboTeHn maTepuanu, Ha4YMHN Ha
TsAXxHaTa o6paboTka, BUCOKO Ka4yecTBO Ha obpaboTkaTta Ha MOBLPXHOCTTA, METOAM HA
3aBapsiBaHe n ap. OBsACHEeHM ca HayMHUTE 3a HamansiBaHe Ha MNPOHMKBAHETO Ha
YacTMum BbB BaKyyMHaTa cpeda, NPUYNMHEHO KakTo OT eCTECTBOTO Ha MaTtepuanuTe,
N3non3BaHu Npy NPoOM3BOACTBOTO HA pob0TKH, Taka 1 OT 0COOEHOCTUTE Ha BakyyMHaTa
cpepa.
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Kambushev M., Bilyderov St., Dimitrova R., Nikolov St., Optimizing the selection of the weighting
matrices Q and R in LQR, HiTech 2019, 10-11 October, Sofia, 2019, Conference Proceedings,
7.5 | ISBN:978-172814556-3

DOI:10.1109/HiTech48507.2019.9128263

Scopus

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.

ONTUMU3NPAHE U3BOPA HA TEMNOBHU MATPULIM QU R B LQR

Mapmu+ Kambywes, CmegpaH bunudepos, PeHema [Jumumpoesa,
CmunusH Hukonos

MpeanoxeH e MeTon 3a onpedensHe Ha TernoBHuTe matpuum Q u R npu
ynpaBneHMeTo Ha fMHEWHa CTauMoHapHa cucTema, Ype3 NMHENHO KBaapaTu4veH
perynaTtop. Ype3 MMHMMM3AUUA Ha rpellkata ce onTuMmmsampaT koeduuneHTuTe B
TernosHnte matpmun Q u R. lNMpeanoxeHna meton no3eonsiBa HaACTporKka AOpU Ha
HenosHaTu CUCTEMW, a MpWU MO3HaBaHE Ha MNOBEAEHMETO Ha cucTtemata Moxe
npeumsHO Aa ce HacTpou paboTtarta Ha onpeneneH kaHarn.

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

DOI: 10.1109/BulEF56479.2022.10020204

Scopus

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 KOMIMOCT
3AXPAHBAHA OT U3TOYHULUU HA 3EJNIEHA EHEPIuUs

Cnae JQumumpos, Jumumbp Tomes, CmunusiH Hukonos, PeHema [Jumumposa

O6eKT Ha HacTosiwaTta pa3paboTka e NpoeKkTMpaHe Ha aBTomaTu3MpaHa cuctema 3a
NMPOM3BOACTBO Ha KOMMOCT, 3axpaHBaHa OT M3TOYHMUM Ha 3ereHa eHeprus.
PaspaboTeHn ca cneumanuanpaH anropuTbM 3a ynpaBlieHWE M NporpamMeH kopg 3a
HEroBOoTO WMMSIEMEHTUMpPaHe B cucTemaTa. 3a HabniogeHne W guarHocTMka Ha
cuctemaTa ce msnonssa SCADA cuctema, KOeTo No3BosnsBa fga ce OnTMMu3Mpa u
aBTOMaTtu3unpa HellHata paborTa.
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2.2 Hay4Hu ny6nukauum B HepedeprupaHn Hay4YHU U30aHUA C HAY4YHO
peueH3npaHe

2.2.1. XapaKkTepucTuKa Ha Hay4YHUTe Nyb6nukaumm B HepedepupaHm
Hay4YHU U3OaHUA C HAY4YHO peLeH3upaHe

Bl 3a y4yacTMe B KOHKypca ca npeacTtaBeHM 25 HayyHu nybnukauum, B
HepedepupaHn Hay4YHN n3gaHusl ¢ HayyYHo peleHsmpaHe. Te ca B cneaHuTe obnacrtu:

» [poekTupaHe, uscrneaBaHe U nsnosfsBaHe B NPoM3BOACTBEHUTE
npouecu Ha NPoOMULLIIEHM pO6OTH

My6nvkaumn [8.1], [8.2], [8.3], [8.4], [I8.11], [[8.14], [['8.19]

My6nukauna [8.3] e nocseTeHa Ha MOBULLIEHUS MHTEpec KbM poboTute C
napanenHa kuHemaTtuka. B Hed ca pasrnegaHn anropytMm M3MNosi3aBaHu npwm
npoekTupaHe Ha poboTu ¢ napanenHa kmHematmka. OnpegeneHn ca npeaumcTeaTa,
HeJocTaTbuUTe M OCHOBHMUTE npobnemMu npuv w3NOM3BaHe Ha pasrnegaHuTe
anropuTMum.

My6nukauun [8.1], [8.14] n [8.19] ca cBbp3aHM C NPOEKTUPAHE HA KpanHU
N3MbIHUTENHM 3BEHa 3a NPOMULLIIEHN PoBOTH.

B nybnukauus [8.1], Bb3 oCHOBa Ha HanpaBeH aHanu3 Ha Npobremu CBbp3aHn
C W3Non3BaHeTo Ha pobOoTU C napanenHa KMHemaTuka e pa3paboTeH opueHTupaLy,
Moayn ¢ 3 pOTauMOHHW CTeneHn Ha cBobofa npefHasHayeH 3a MHTerpupaHe, B
napaneneH genrta poboT ¢ 3 TpaHCNaumMoHHM cTeneHn Ha ceoboaa.

My6nukaunn [8.14] n [8.19] ca cBbp3aHmM C aBTOMATM3MpPAHO NPOEKTMPAHE Ha
KpanHN N3NbIIHUTENHM 3BeHa 3a npomMuwneHn pobotn B CAD cpepa. NpeanoxeH e
noaxon 3a aBToMaTmanpaHo reHepupaHe Ha 3D mogenu Ha NOBBbPXHUHU, U3MON3BaHN
3a NpUCbeanHsIBaHEe Ha KpanHU U3NBIHUTENHN 3BEHA KbM NPOMULLNEHN pOBOTK U €
npeactaBeH Makpo dhauns, KOMTO aBTomMaTtm3mpa cb3gaBaHeTo Ha 3D mopenu Ha
BaKyyMHM XBallayun 3a npomuunieHn pobotu ypes usnonssaHe Ha API (Application
Programming Interface), B8 CAD cuctemata SolidWorks.

B nybnukaums [8.11] e wu3cnegsaHo BNuAHMETO, KoeTo dopmarta Ha
KOHTaKkTHaTa MNOBBbPXHMHA Ha NPbLCTUTE Ha NapanenHy Xxealadu, okasBa BbpPXY
nonyyaBaHUTe B MaHUNynuMpaHuTe AeTannu Hanpexenus. W3cnegsaHeto e
nposBegeHo ¢ wusnon3eaHe Ha CAE cuctemata SolidWorks Simulation, 3a net
pasnUYHM TUMNa KOHTAKTHU NOBBbPXHMHM Ha NPBbCTUTE Ha XBallava.

My6nukaumn [8.2] n [8.4] ca cBbp3aHM M3NOM3BAHETO HA MPOMULLIIEHU
po60oTN B aBTOMaTMU3MpPaHN NpON3BOLACTBEHN CUCTEMM.

B nybnukaumsa [[8.2] ca pasrnegaHn OCHOBHUTE M3TOYHMUM Ha BubOpauuw,
Bb3HMKBALLM Npu paboTaTa Ha poboTU3NpaHn NPON3BOACTBEHN cucTemu. MNMocoyeHu
ca npobrnemuTte, NopoaeHn ot Te3n Bubpauun. OnpegeneHn ca OCHOBHUTE MeToaM,
N3non3BaHM 3a HamansiBaHe Ha BUsSIHUETO Ha BubOpauunte, Bbpxy paboTata Ha
po6oTU3NpaHn NPOM3BOACTBEHN CUCTEMN.

B nybnukauna [8.4] ca onpegeneHn npou3BoacTBaTa, Cb3daBalliy HanU-sipKo
n3paseHn ONacHOCTU 3a XXMBOTA U 34paBETO Ha 3aeTns B TAX nepcoHan. [dedvHmupanu
ca OCHOBHWTE MNpeaMMcTBa M HeAoCTaTbLM, KOUTO OCUrypsiBa M3MON3BaHETO Ha
npomuLneHn pobotn npm poboTM3MpPaHOTO Ha Te3n NPoOM3BOACTBA.
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> W3nonseaHe Ha CbBpeMeHHU TEXHONOrMU B NPOU3BOACTBEHUTE
npouecu

My6nmkauum [8.7], [(8.12], [[8.17], [[8.20], [I'8.21], [8.25]

My6nukaunnTe OT Tasu rpyna ca cBbp3aHu ¢ nsnonssaHeto Ha CAM cuctemun 3a
aBTOMaTU3NPAHO reHepupaHe Ha ynpasnasawm nporpammu 3a CNC maumHu.

B nybnukauus [F8.25] e HanpaBeH cpaBHUTENEH aHanM3 Ha OCHOBHUTE METOAM
n3nonseaHn B cbBpemeHHuTe CAM cuctemum npu reHepupaHe Ha TEXHOSOMMYHU
onepaunn 3a 06paboTka Ha pasnUYHN efleMEHTU OT KOHCTPYKUuSTa Ha obpaboTBaHns
petann. Onpegenenn ca npenmyLiecTeata n HegocTaTbuuTe Ha OCHOBHUTE TUMOBE
cbBpemeHHn CAM cuctemu npu reHepupaHe Ha ynpaengasawim nporpammn 3a CNC
MaLUUHW.

B nybnukaumn [8.7] n [8.21] ca pasrnegaHn pasnUUHUTE TEXHONOIMMYHU
cTpaTteruu 3a hpe3oBmM onepauun n3nonssaHu B cbBpemeHHnte CAM cuctemu.

Mybnukauma [8.21] pasrnexga OCHOBHUTE  TEXHOMOMMYHW  CTpaTeruu
npunaraHn npu paspaborBaHe Ha 22 ocHU bpe3oBn onepaumn. OnpegeneHn ca
MOAeNnuTe Ha OBWXKEHWe ocurypsisalim MMHUManHm BpemeHa 3a obpaboTBaHe Ha
n3cneaBaHUTE eneMeHTU OT KOHCTpYKUuaTa Ha obpaboTBaHusa geTann.

Mybnukauma [8.7] pasrnexga pasnuyHM TEXHOMNOrMYHW CcTpaTterm 3a
obpaboTka Ha cnoxHu 3D noBbpxHMHWU. HanpaBeH e 0630p, Ha npegnaraHUTe OT
pa3nnyHn CAM cuctemn ctpartermm 3a obpaboTBaHe Ha TO3M TUM MOBBPXHUHM.
MpeanoxeH e noaxoAd, 3a nognomaraHe Ha notpebutenute Ha CAM cuctemu, npu
n3bop Ha noaxoaswm crTpatermm 3a ob6paborBaHe Ha dopmoobpasysalum
WHCTPYMEHTW.

My6nukaumna [8.17] pasrnexna Bb3MOXHOCTUTE 3a OTYMTaAHE OOMNYCKUTE Ha
pa3mepuTe Ha 06paboTBaHUTE geTannu, Npyu CbCTaBsiHE Ha ynpaBnsaBaLyn Nporpamm
3a ctpyroBn mawuHm cb¢ CNC ynpaBneHue. OnpegeneHn ca cBbp3aHUMTE C TOBa
npobnemu npu aBTOMAaTM3MPaAHOTO FEHepMpaHe Ha ynpasnsBaln nporpamm C
nanonseaHeto Ha CAM cuctemun. lNpeonoxeHn ca nogxoau 3a BKIKOYBAHE Ha
AONyCKUTE Ha pa3MepuTe B ynpaBnsiBallMTe NporpaMmy npy aBTOMatusMpaHoTo UM
reHepupaHe ¢ nanonssaHe Ha CAM cuctemn.

B nybnukaumsa [8.20], e aHanuaupaHa CTpyKTypaTa Ha reHepanusanpaHuTe
nocTtnpouecopu, goctaBsHn cbc CAM cuctemmTe n MHCTPYMEHTapuyma npeaocTaBsiH
OT CbOTBETHUTE cUCTEMMU 3a paboTa c Tax. PaspaboTteHa e o6ob6LieHa CTpykTypa Ha
reHepanuanpaHuTe nocrtnpouecopu. PaspaboTeHa e yHuBepcanHa MeToauka 3a
MoamdmumMpaHe Ha reHepanuanpaHy NoCcTNpoLLeCOpn, He 3aBuceLLa OT n3non3BaHaTa
CAM cuctemata n kombrnHauusTa Ha obpaboTealua mawmHa n CNC cucrema

B ny6nukaumsa [8.12], c nomowita Ha CAE cuctema e n3BbpLUEHO U3cneasaHe
Ha NPOMeHUTE B NIMHENHUTE CKOPOCTU U YCKOPEHNA B HanpasneHne Ha ocute X n 'Y,
Ha pexewmus WHCTPYMEHT npu obpaboTBaHe Ha pPaBHUHHW MNOBBLPXHUHW, CbC
3ursaroobpasHy TpPaeKkTopun C pasnuMyeH paguyc Ha 3akpbrieHWe reHepupaHu C
nanonssaHe Ha CAM cuctema. OnpegeneHo e BAUSIHUETO Ha pasnuyHuTe paguycu
Ha 3aKkpbrneHus, Ha 3uraroobpasHUTe TPAeKTOpMM Ha ABMXKEHWE Ha pexelund
WHCTPYMEHT, BbPXY NPOM3BOAUTENHOCTTA M Ka4eCTBOTO Ha obpaboTkaTta. [lageHu ca
npenopbkn 3a n3bop Ha napameTpuTe Ha 3ursaroobpasHa TpPaeKkTopus Ha pexeLuns
WHCTPYMEHT, 3a 06paboTBaHe Ha pPaBHWHHW MOBBLPXHUHW, MNPU Cb3daBaHe Ha
ynpasnsBalum nporpamu ¢ nsnonssaHe Ha CAM cuctemw.
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> M3CJ16D,BaHe Ha aBTOMaTu3npaHun npoun3soacrBeHn cCuctemm
My6nvkaumv ['8.5], ['8.6], [8.8], [[8.13], [[8.15], [['8.16], [['8.18], [8.24]

My6nukauun [8.6], [8.13] n ['8.16], ca cBbp3aHM C n3cnegBaHe Ha npoueca
Ha aBTOMaTU3MPaHO 3aTBapsiHe Ha CbOOBE C BWHTOBM Kanadku. 3a uenute Ha
n3cnegBaHeTo e pa3paboTeH cneunanusmpaH CTeHA.

B nybnukaunsa [8.13], e onpegeneHo oNnTUManHOTO CbyYeTaHWe Ha OCHOBHUTE
dakTopu, BNMsieLlwmn Ha npoLeca Ha aBTomaTu3npaHo 3aTBapsiHe Ha Cb10BE C BUHTOBM
Kanaydkw.

B nybnukaumm [[8.6] wun [[8.16] e wu3cnegBaHo BNAUAHMETO Ha
NPOOBIMKUTENHOCTTA Ha NpunaraHnsa BbPTSAL, MOMEHT MNpu 3aTBapsiHe Ha ByTUnku c
BMHTOBW Kana4ku, BbpXy nonyyaBaHarta 3aTBapsiLla cuna v npoleca Ha asToMaTuyHo
nocTaBsiHe Ha BMHTOBW Kanaykm BbpXy OTBOPUTE Ha 3aTBapsiHUTE C TAX CbAOBE.
OnpepeneHn ca CTOWMHOCTUTE Ha uU3cnegsaHWTe MapamMeTpu, Oocurypsisalim
MaKkcMMarnHa npou3BOAUTENHOCT Ha npoueca, Mpu cna3BaHW Ha HeobxoanmuTe
TEXHOSOMMYHU N3NCKBAHWS.

My6nukaunn [8.5] n [8.8], ca cBbp3aHM C M3cneaBaHe Ha aBTOMaTU3MpaHa
cucTemMa 3a Mpou3BOACTBO Ha NMOMUIHU nekapcTtBeHn dopmn. OnpegeneHun ca
OCHOBHUTE KOMMOHEHTM B CTpyKTypaTa Ha aBTOMaTU3UpaHUTE CUCTEMWU 3a
NPOn3BOACTBOTO Ha nekapcTBeHn dopmu. [eduHupaH e KpuTepun 3a oueHka
CbCTOSIHMETO Ha cUCTEMUTE KaTo uano. PaspaboTeHun ca kKputepuu 3a onpegernsiHe
BNMUAHMETO Ha OTAENHW KOMMOHEHTM Ha egHa cuctema. C um3nonssBaHe Ha
AerHMpaHnTe KpUTEpPUN € N3BbPLUEHA OLEHKa, Ha ePEeKTUBHOCTTA Ha U3BbPLUEHUTE
npouecu B nuodunHa nHctanauyua GT-350.

B nybnukauus [8.24], ca onMcaHn TEXHUYECKUTE U3NCKBAHUSA KbM MaLUUHUTE
3a [Jos3vMpaHe UM ornakoBaHe Ha cunukoH. PasrnmegaHn ca ocobeHocTuTe Ha
TEXHOMOMMYHUSA MPOLIEC, KAaKTO WU TUMOBETE W3MNON3BaHW B HEro aBTOMaTU3MpaHu
MawnHuTe. CuHTEe3MpaHun ca QYHKUMOHANHO CTPYKTYPHUTE MM CXemMu U ca
aHanuaupaHu npenmyLiectTsaTa n HegoCTaTbUUTE Ha pPasnMYHUTE BapuaHTu.

B nybnukauua [8.18], ca pasrnegaHn CbLCTOSAHMETO M MNOCTMXKEHMATA B
pasBMTMETO Ha MexaTpoHuKaTa, aBTomMaTu3auuaTa W aBToOMaTuU3upaHuTe
MEXaTpPOHHM CUCTEMU B OUCKPETHOTO MPOM3BOACTBO. [locoyeHn ca MONOXUTENHM
npumepun 3a Cb3gafdeHn U BHeApeHW aBToMaTuaupaHum komnnekcu. OyepTaHu ca
nepcnekTuBuTe 3a pasBuMTME Ha aBToMaTU3aunATa Ha QUCKPETHUTE NPOM3BOACTBEHN
npouecu n mexaTtpoHukaTa.

Mybnukauma [8.15], wu3cnegBa BAMSHMETO Ha aBToMatMsauuaTa no
WHXXEeHepuHroBaTa Bepura, KaTto 4acT OT CbLYHOCTTa HE CaMO Ha Mpou3BoACTBeHaTa
TEXHOMOrNs HO M Ha uanaTta nHrenureHtHa cuctema. ObocobeHun ca Tpu reHepaumm
WHTENUreHTHXW CUCTEMM Bb3 OCHOBaA Ha pPas3BUTMETO Ha WHTENUreHTHUTe
npounssBoacTea. W3cnegBaHn ca HuBata Ha aBToMatMsaumMss B eTanuTe Ha
XOpU30oHTanHaTa MHXeHepuHrosa sepura.

» [poekTupaHe Ha usgenus
My6nukauun [8.9], [[8.10], [[8.22], [[8.23]

My6nukaumm [8.9] n [8.10], ca cBbp3aHM C U3NON3BAHETO HA KOHCTPYKTUBHU
anyMMHWEBW NPOMUIIM B KOHCTPYKUUATA Ha pasnnyHu n3genus.

B nybnukauus [8.9], e npegnoxeHa cuctema 3a kogupaHe Ha MHdopmaumusaTa,
OnucBalLla HyxauTe Ha notpebutens, ot onpeaeneH TUN KOHCTPYKTUBEH anyMUHUEB
npocpun. lageHu ca npuMepu Ha KogupaHe ¢ pa3paboTeHaTa cuMcTema 1 ca NoCoYeHu
HENHUTE BBb3MOXHU NPUITOXKEHUS.
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B nybnukauma [[8.10], e npeanoxeH kputepunm 3a KnacuduumpaHe Ha
KOHCTPYKTUBHM anyMnHUeBU npodunu cnope oopMmarta Ha HanpevyHoTo UM CeYeHue.
OnpepeneHn ca 6asoBuTe pasMepu 3a pasnUYHUTE TUMNOBE KOHCTPYKTUBHM
anyMuHMeBN Npodounn, CbrnacHo To3n KpuTepun. PasrnegaHn ca Bb3MOXHOCTUTE 3a
BKMOYBAHE Ha T3 pa3mMmpu B aBTOMaTU3npaHa cmctema 3a n3bop Ha KOHCTPYKTUBHU
anymMuHueBn npodounu.

My6nukauun [8.22] n [8.23], ca cBbp3aHu ¢ pa3paboTBaHe HA U3YNCTIUTESTHU
MOZenn Ha BUHTOBU CbeUHEHUSA NpU MHXEeHepHU n3cneaBaHus B cpeparta Ha CAE
cuctemata SolidWorks Simulation. AHanusmpaHM ca Bb3MOXHOCTUTE 3a
npeacrtaBAHe W Cb3gaBaHe Ha CKpenuTenHuTe BUHTOBW CbeOWHEHUS B
N3YNCIINTENHUTE MOLENN Ha PasfiMyHU U3OENUSA NPU UHXEHEPHN aHanuMsn B cpegata
Ha CAE cuctemata SolidWorks Simulation. MNpeanoxeHa e meToguka 3a nscnegBaHe
Ha TakmBa nsgenus B cpegata Ha CAE cucrtemara SolidWorks Simulation. HanpaseH
€ CpaBHUTENEH aHanu3 Ha pesynraTuTe, noflydyaBaHu OT pa3paboTeHuTe pasnuyHun
nadyncnntTenHun mogenu. lageHn ca npenopbkn 3a M3nonssaHe Ha paspaboTeHuTe
MoAdenu npu onpedensdHe Ha HarnpexeHusTa B efNeMeHTUTe Ha BUHTOBUTE
CbeaNHEeHus.

EN  For participation in the competition, 25 scientific publications, in unreferenced
scientific editions with scientific review, are submitted. They are in the following areas:

» Design, research and use in manufacturing processes of industrial robots
Publications [8.1], [8.2], [8.3], [8.4], [8.11], [[8.14], [[8.19]

Publication [8.3] 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.

Publications [8.1], [8.14], and ['8.19] are related to the design of end-effectors
for industrial robots.

In publication [8.1], 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 was developed.

Publications [8.14], and [8.19] are related to the automated design of end-
effectors for industrial robots in a CAD environment. An approach is proposed for the
automated generation of 3D models of surfaces used to attach end-effectors to
industrial robots, and a macro file is presented that automates the creation of 3D
models of vacuum grippers for industrial robots using an APl (Application
Programming Interface) in the SolidWorks CAD system.

In publication [8.11], the influence that the shape of the contact surface of the
fingers of parallel grippers has on the stresses obtained in the manipulated parts is
investigated. The study was conducted using the CAE system SolidWorks Simulation,
for five different types of gripper finger contact surfaces.

Publications [8.2], and [I8.4], are related to the use of industrial robots in
automated manufacturing systems.

In publication [8.2], the main sources of vibration occurring in the operation of
robotic manufacturing systems are discussed. The problems caused by these
vibrations are indicated. The main methods used to reduce the influence of vibration
on the operation of robotic manufacturing systems are defined.
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In publication ['8.4], the processes creating the most pronounced dangers to the
life and health of the personnel employed in them are defined. The main advantages
and disadvantages provided by the use of industrial robots in the robotizing of these
productions are defined.

» Use of modern technologies in manufacturing processes
Publications [8.7], [[8.12], [[8.17], [8.20], [8.21], [[8.25]

The publications in this group are related to the use of CAM systems for the
automated generation of control programs for CNC machines.

In publication [I'8.25], a comparative analysis of the main methods used in
modern CAM systems for generating technological operations for processing various
elements of the construction of the processed part is made. The advantages and
disadvantages of the main types of modern CAM systems for generating control
programs for CNC machines are determined.

Publications [8.7], and ['8.21], discuss the various technological strategies for
milling operations used in modern CAM systems.

Publication [I'8.21], examines the main technological strategies applied in the
development of 2%-axis milling operations. The movement patterns ensuring
minimum times for processing the studied elements of the construction of the
processed part are determined.

Publication [I8.7], discusses various technological strategies for processing
complex 3D surfaces. An overview has been made of the strategies offered by
different CAM systems for processing this type of surface. An approach is proposed
to assist users of CAM systems in choosing appropriate strategies for processing
forming tools.

Publication [I'8.17], examines the possibilities of considering the tolerances of
the dimensions of the processed parts, when control programs for CNC lathes is
generated. The related problems in the automated generation of control programs with
the use of CAM systems are defined. Approaches for including size tolerances in
control programs during their automated generation using CAM systems are
proposed.

In publication [I"8.20], the structure of the generalized post-processors supplied
with the CAM systems and the toolkit provided by the respective systems for working
with them are analyzed. A generalized structure of generalized post-processors is
developed. A universal methodology for modifying generalized post-processors has
been developed, independent of the used CAM system and the combination of a
processing machine and a CNC system

In publication [I8.12], using a CAE system, a study of the changes in linear
velocities and accelerations in the direction of the X and Y axes, of the cutting tool
when processing flat surfaces, with zigzag trajectories with different rounding radii,
generated with using a CAM system. The influence of different radii of rounding’s, of
zigzag trajectories of movement of the cutting tool, on the productivity and quality of
the processing is determined. Recommendations are given for choosing the
parameters of the zigzag trajectory of the cutting tool, for processing flat surfaces,
when creating control programs using CAM systems.
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» Research of automated manufacturing systems
Publications [8.5], [I'8.6], ['8.8], ['8.13], [[8.15], [8.16], [8.18], [8.24]

Publications [I8.6], ['8.13], and [8.16] 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 [8.13], the optimal combination of the main factors influencing the
process of automated closing of screw-cap containers is determined.

In publications [8.6] and [8.16], 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.

Publications [F8.5] and [I'8.8] 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.

In publication [8.24], the technical requirements for silicone dosing and
packaging machines are described. The features of the technological process, as well
as the types of automated machines used in it, were examined. Their functional
structural schemes have been synthesized and the advantages and disadvantages of
the various options have been analyzed.

In publication [8.18], the status and achievements in the development of
mechatronics, automation and automated mechatronic systems in discrete
manufacturing are reviewed. Positive examples of created and implemented
automated complexes are indicated. The prospects for the development of the
automation of discrete production processes and mechatronics are outlined.

Publication [F8.15], explores the impact of automation on the engineering chain,
as part of the essence of not only the production technology but also of the entire
intelligent system. Three generations of intelligent systems are distinguished based
on the development of intelligent production. The levels of automation in the stages of
the horizontal engineering chain were investigated.

» Design of products and mechatronic systems
Publications [8.9], [8.10], [8.22], [8.23]

Publications [I'8.9] and [8.10] are related to the use of structural aluminum
profiles in the construction of various products.

In publication [8.9], a system for coding the information describing the needs of
the user of a certain type of structural aluminum profile is proposed. Examples of
coding with the developed system are given and its possible applications are indicated.

In publication [8.10], a criterion for classifying structural aluminum profiles
according to the shape of their cross-section is proposed. The basic dimensions for
the different types of structural aluminum profiles are defined according to this
criterion. The possibilities of including these disturbances in an automated system for
the selection of structural aluminum profiles are considered.
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Publications [F8.22] and [I'8.23] are related to the development of computational
models of screw joints in engineering studies in the environment of the CAE system
SolidWorks Simulation. The possibilities for presenting and creating the fastening
screw joints in the computational models of various products during engineering
analyzes in the environment of the CAE system SolidWorks Simulation have been
analyzed. A methodology for the study of such products in the environment of the CAE
system SolidWorks Simulation is proposed. A comparative analysis of the results
obtained from the developed different computational models was made.
Recommendations are given for using the developed models in determining the
stresses in the elements of the screw joints.

2.2.2. Pe3romeTa Ha 6 bNrapcku u aHrfMNCKU HaA Hay4YHUTEe
nyo6nukaumm B HepedepupaHu Hay4HU U3gaHUsA C HaAy4YHO
peueH3upaHe

C. Uonos, P. AnmunTtpoea, Ct. Hukonos, PaspaboTBaHe Ha opueHTUpaLl MOA4yn 3a napaneneH genta
rs.1 po6ot, XXXIl MHTK ,ALlM — 2023”, Co3onon, 29.06 — 02.07.2023 r., CnucaHne ,ABTOMaT13aLuA Ha
. OVCKPEeTHOTO npon3soacTeo”, 6pon 5 tonmn 2023 r., pp. 27-33, TY-Codus, ISSN:2682-9584

HAUWAO

PA3PABOTBAHE HA OPUEHTUPALL MOOYN 3A NAPANENEHAENTA POBOT
CmaHucnae Lonos, PeHema Jumumposa, CmunusiH Hukonos

B HacTodwarta ctatus € npenniokeHa KOHCTPYKUMS Ha opueHTupall mogyn ¢ 3
potaunoHHn DOF npegHasHadeH 3a MHTerpuvpaHe B napaneneH genrta pobort ¢ 3
TpaHcnaumoHHn DOF. HanpaBeH e aHanu3 Ha npegumcTeaTta, OT M3MNon3BaHETO Ha
TakbB MoAyn, cnpamo napaneneH pobot ¢ 6 DOF, nsnonssaH 3a nsnbnHeHne 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.

YaBywsH B., B. leoprueBa, Ct. HukomnoB, MeTogu 3a HamansBaHe Ha BubpauuuTe B
poboTtuanpaHute cucremm, XXXI MHTK AN — 2022”, Cosonon, 29.06 — 02.07.2022 r., CnucaHue
8.2 ABTOMaTU3aLMA Ha OUCKPETHOTO Mpou3BoacTBo, Opon 4 tonm 2022 r., pp. 120-123, TY-Codwus,
ISSN:2682-9584

HAUWAO

METOAU 3A HAMANABAHE HA BUBPALUUUTE B POBOTU3UPAHUTE
CUCTEMU

BaHeca YasywsH, BaHs 'eopeueea, CmunusiH Hukonos

B paboTtata ca pasrnegaHn OCHOBHUTE M3TOYHULM Ha BMOpauUuKM, Bb3HUKBALLM NPU
pabotata Ha poboTuanpaHu NPOM3BOACTBEHU CUCTEMU U MPUYMHABAHUTE OT TAX
npobnemn. OnpegeneHn ca OCHOBHUTE METOAM, M3MNON3BaHW 3a HamansiBaHe Ha
BNUAHMETO Ha BuOpaummte, Bbpxy pabotara Ha pobOTM3MpaHM NMPOM3BOACTBEHU
CUCTEMMW.
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METHODS FOR REDUCING VIBRATIONS IN ROBOTIC SYSTEMS
Vanesa Chavushyan, Vanya Georgieva, Stiliyan Nikolov

The paper examines the main sources of vibrations arising from the operation of
robotic manufacturing systems and the problems they cause. The main methods used
to reduce the impact of vibration on the operation of robotic manufacturing systems
are determined.

Lonoe C., P. Oumutpoea, C. HUkonoB, CpaBHUTENEH aHanNM3 Ha anropuTMu 3a NpoeKkTMpaHe Ha
poboTn ¢ napanenHa kuHematuka, XXXI MHTK ,A0M — 2022”, Cosonon, 29.06 — 02.07.2022 r.,
8.3 CnucaHue ,ABTOMaTM3aUUA Ha QUCKPETHOTO Npomn3soacTeo”, 6pow 4 onn 2022 r., pp. 113-119, TY-
Cogums, ISSN:2682-9584

HAUWAO

CPABHWUTENEH AHAJTIN3 HA AJITTOPUTMU 3A NMPOEKTUPAHE HA POBOTU C
NAPANENTHA KHHEMATUKA

CmaHucnas L{onos, PeHema Jumumposa, CmunusH Hukornose

B HacTosilata ctaTus € HanpaBeH CpaBHUTENEH aHanu3 Ha CblUecTByBalLyu
anropuTMu 3a NpoekTMpaHe Ha poboTu ¢ NapanenHa KuHemaTtuka. AHanM3bT BKITHOYBa
pasrnexaaHeTo Ha KIH4YOBM MOXBaTWU U U3YUCIIUTENHU anropuTtMu, nogromaraiim
pasBoliHaTa AEeNHOCT MpU KOHCTPyMpaHeTO Ha TakbB Tun poboTu. OnpeaeneHn ca
npeaMMmcTBaTa U HegocTaTbLUMTE Ha CbLUECTBYBALLMTE anropuTMU U3MNOM3BaHN Npu
npoekTupaHe Ha poboTu C NapanenHa KuHemaTuka.

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

Bnagumupos B., Ct. Hukonos, Cn. AumunTtpos, MpunoxeHve Ha npomuwneHn poboTtn B onacHu 3a
YOBELLKOTO 3apaBe npoussoacTeeHu cpean, XXXI MHTK ,ALlMN — 2022”, Co3onon, 29.06 — 02.07.2022
rg.4 r., Cnucanve ,ABTOMaTM3aLMsa Ha AUCKPETHOTO Npom3BoacTBO”, 6poni 4 tonn 2022 r., pp. 94-98, TY-
Codhms, ISSN:2682-9584

HALUWMLO

NMPUNOXEHUE HA NMPOMULUNEHU POBOTU B ONMACHU 3A YHOBELUKOTO
3AOPABE NPOU3BOACTBEHU CPEOU

GopsH Bnadumupoes, CmunusiH Hukonoes, Cnas Jumumpos

B ctatusaTa ca pasrnegaHn OCHOBHUTE MNMpoun3BoACTBa C BUCOK PUCK 3a 34paBeToO Ha
oTaeNiHnA pa6OTHI/1K. ,D,eC*JI/IHI/IpaHI/I Cca OCHOBHMUTE npeanmcTtBa, KOUTO OcuUrypsdsa
M3non3BaHeTo Ha NpoMULLIIEHN pO6OTl/I npu pO6OTVI3VIpaHOTO Ha Te3n Npon3BoacTBa.

APPLICATION OF INDUSTRIAL ROBOTS IN HAZARDOUS TO HUMAN HEALT
PRODUCTION ENVIRONMENT

Boryan Vladimirov, Stiliyan Nikolov, Slav Dimitrov
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The article examines the main industries with high risk to the health of the individual
worker. The main advantages provided by the use of industrial robots in the
robotization of these productions are defined.

Bb. BaxuesaHoB, P. umuTtpoBa, C. HukonoB, YcbBbpLUEHCTBaHe paboTaTta Ha aBTomMaTu3vpaHa
cucTema 3a NponsBoAcTBO Ha NModuIHKM nekapcteeHn gopmu, XXX MHTK , AN — 2021”, Co3onon,
8.5 | 29.06-02.07.2021 r., Cnucaxue ,ABTOMaTM3aLMs Ha AUCKPETHOTO NPOM3BOACTBO”, Bpoit 3 tonu 2021
r., pp. 108-113, TY-Codus, ISSN:2682-9584

HAUWAO

YCBbBBPLWWEHCTBAHE PABOTATA HA ABTOMATU3SUPAHA CACTEMA 3A
nPoOn3BOoACTBO HA IMODPUITHU NEKAPCTBEHU ®OPMU

GosH baxyesaHos, PeHema [umumpoea, CmunusH Hukonos

Llenta Ha HacTosiwaTa pa3paboTka e ga ce anpobupa HOBOCbh3d4aaeHa MeToamKa 3a
YCbBbpPLUEHCTBAHE paboTaTta Ha aBTOMaTM3MpaHW CUCTEMM 3a MPOU3BOACTBO Ha
nekapcTteeHu gopmu. LLle ce n3BbpLUM OLEHKA HA ePEKTUBHOCTTA Ha U3BBLPLUEHUTE
jocera npouecu Ha aBTomaTudaums Ha nnodunHa nHctanauua GT-350 B nmoduneH
uex Ha cpoupma Codbapma 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.

Dimitrova R., S. Nikolov, S. Dimitrov, Measurement of the closing force at automatic closing bottles
rs.6 with screw caps, XXX International Scientific Symposium Metrology and Metrology Assurance 2020,
. 7-11, September, Sozopol, Bulgaria pp. 38-42, ISSN 2603-3194

HAUWAO

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 conducted to measure the force generated at the automated closing. A graphical
representation of the experiment's results is proposed.

M3MEPBAHE CUJNNATA HA 3ATBAPAHE NPU ABTOMATU3UPAHO
3ATBAPAHE HA BYTUITKUA C BUHTOBUW KAMNAYKU

Pexema [Jumumposa, CmunusH Hukonoe, Crniag Jumumpos

B crtatmaTta e uscneasBaHo BMUSAHMETO Ha MPOOBLIMKUTENHOCTTa Ha npunaraHust
BbPTALL MOMEHT Mpu 3aTBapsHe Ha OYyTUMKM C BUHTOBM Kamnauyku, BbpPXY
nonyyaBaHata 3atBapsiwia cuna. C wu3nons3BaHe Ha creuuanuavpaH cTeHg e
NnpoBedeH eKCrepuMeHT 3a M3MepBaHe Ha MnonyyaBaHaTa npu aBToMaTM3NPaHOTO
3aTBapsiHe cuna. [JaaeHo e rpaduyHO NpeacTaBsiHe Ha NoyYeHUTe OT eKcrepyMeHTa
pesynTaTu.
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Cr. Hukonos, [. MNaHarnoToB, M360p Ha noaxoasiwia TexXHONornyHa crpaterusa 3a uspaborsaHe Ha
dopmoobpasyBalym MHCTpyMeHTU ¢ u3nonssaHe Ha CAM cuctemu, XXIX MHTK ,A0MN - 20207,
8.7 Cosonon, 29.06 — 02.07.2020 r., CnucaHne ABTomMaTM3aUUs Ha OUCKPETHOTO NPOU3BOACTBO, Gpon 2
tonn 2020 r., pp. 207-21, TY-Codms, ISSN:2682-9584

HAUWAO

N3BOP HA noaxoasAaLwA TEXHONOIMMM4YHA CTPATEIrnA 3A UBPABOTBAHE
HA ®OPMOOBPA3YBALLUU UHCTPYMEHTU C U3NOJIBBAHE HA CAM
CUCTEMU

CmunusH Hukonos, Qumumbp lNaHatiomos

B ctatuara ca pasrnegaHun pasnuyHUTe TEXHOSOMMYHWU cTpaTernm 3a obpaboTka Ha
cnoxHmn 3D NOBbPXHWHM NPefoCTaBsAHN Ha noTpebutenuTte ot cbBpeMeHHute CAM
cuctemu. NpeanoxeH e noaxon 3a M3bop Ha NoaxoasLa TEXHONOrMYHa cTpaTerns 3a
n3paborBaHe Ha hopmoobpasyBalln MHCTPYMEHTH ¢ usnonssaHe Ha CAM cuctemu.

SELECTION OF AN APPROPRIATE TECHNOLOGICAL STRATEGY FOR THE
MACHINING OF MOLD TOOLS USING CAM SYSTEMS

Stiliyan Nikolov, Dimitar Panayotov

The article discusses the various technological strategies for machining complex 3D
surfaces provided to users by modern CAM systems. An approach for selection of an
appropriate technological strategy for the machining of mold tools using CAM systems
is proposed.

b. BaxyeBaHos, P. Aumutpoea, C. Hukonos, Kputepum 3a oueHka CbCTOSIHUETO Ha aBTOMaTU3MpaHn
CUCTEMM 3a NPOU3BOACTBOTO Ha nekapcTeeHn opmu, XXIX MHTK ,ALMN — 2020”, Co3onon, 29.06 —
8.8 02.07.2020 r., CnucaHue ,ABTOMaTM3aLMsA Ha AUCKPETHOTO Npom3BoacTeo”, 6pon 2 tonm 2020 r., pp.
18-21, TY-Codus ISSN:2682-9584

HAUWAO

KPUTEPUUN 3A OLLEHKA CbCTOAHUETO HA ABTOMATU3UPAHU CUCTEMU
3A NMPOUN3BOACTBOTO HA JNIEKAPCTBEHU ®OPMMU

GosH baxyesaHos, PeHema [Jumumposa, CmunusH Hukornos

B cratuata ca nocoyYeHW OCHOBHWUTE KOMMOHEHTM B CTpyKTypata Ha
aBTOMaTU3NpPaHUTE CUCTEMM 3a [MPOM3BOACTBOTO Ha JnekapcTBeHU opMu.
[edvHnpaH e Kputepun 3a OuUEHKA CbCTOSHMETO Ha CUCTEMUTE KaTo LSAno.
PaspaboTeHn ca kputepum 3a onpegesnisiHe BUSHMETO Ha OTAESTHM KOMMOHEHTU Ha
efHa cuctema. [llocoveHn ca Bb3MOXHUTE NPUNOXKEHUS HA ePUHUPAHUTE KPUTEPUMN.

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.

M. Cesum, CT. Hukonos, Cncrtema 3a kogmpaHe Ha MHGOPMaUns 3a KOHCTPYKTUBHU anyMUHUEBU
rs.o npodunn, XXIX MHTK AN — 2020”, Co3onon, 29.06 — 02.07.2020 r., CnucaHune ,ABTomMaTm3auusi

' Ha OUCKPETHOTO nNpousBoacTeo”, 6poni 2 tonm 2020 r., pp. 48-51, TY-Codus ISSN:2682-9584
HALUWMAO
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CUCTEMA 3A KOOAUPAHE HA UHO®OPMALIUA 3A KOHCTPYKTUBHU
ANYMUHUEBU NMPOPUIN

Mensm Cesum, CmunusiH Hukonos
B cratuaTta e npegnoxeHa cuctema 3a KogupaHe Ha WHopmauusTa, onucealla
Hy>XauTe Ha notpebuTtens, oT onpeaeneH TN KOHCTPYKTUBEH anyMuUHUEB npodns.
HapeHn ca npumepu Ha KogupaHe ¢ paspaboTeHaTa cuctema M ca NOCOYEHU HEVHUTE
Bb3MOXHU MPUNOXKEHWS.

CODING SYSTEM FOR CONSTRUCTIVE ALUMINUM PROFILES
Melyat Sevim, Stiliyan Nikolov

The article proposes a system for coding the information, describing the needs of the
user, of a certain type of constructive aluminum profile. Examples of coding with the
developed system are given and its possible applications are indicated.

CeBum M., Ct. Hukonos, Onpenensiie Ha 6a30Bu pa3mepun 3a pasnuyHM TUMNOBE KOHCTPYKTUBHMU
anymuHnesn npocunu, XXVII MHTK ,A0MN — 2019”, Cosonon, 29.06 — 02.07.2019 r., Cnucaxune
8.10 | ,AsTomMaTtn3auma Ha AUCKPETHOTO npouseoacTeo”, 6poi 1 tonm 2019 r., pp. 122-126, TY-Codus
ISSN:2682-9584

HAUWA

OMNPEOENAHE HA BA30OBU PASMEPU 3A PA3JINYHU TUNOBE
KOHCTPYKTUBHU AINTYMUHUEBU NMPODUIIN

Mensm Ceesum, CmunusH Hukonos

EQVH OT OCHOBHUTE KpUTEpPUIA 3a KnacuguumpaHe Ha KOHCTPYKTUBHUTE anyMUHUEBU
npocunm e dopmMaTta Ha HanpeyHoTo UM ceyeHue. B HacToswaTta cratus ca
onpeneneHn 6a3oBnTe pasmMepu 3a pasnUYHUTE TUNOBE KOHCTPYKTUBHU anyMUHUEBM
npocunm, cbrnacHo To3n KpuTepuii. PasrnegaHn ca Bb3MOXHOCTMTE 3a BKIHOYBAHE
Ha Te3an pasmupy B aBToMaTM3MpaHa cucTtema 3a M360p Ha KOHCTPYKTUBHU
anyMuUHMeBu Npogunu.

DETERMINATION OF BASE DIMENSIONS FOR DIFFERENT TYPES OF
STRUCTURAL ALUMINUM PROFILES

Melyat Sevim, Stiliyan Nikolov

One of the main criteria for classification of structural aluminum profiles is the shape
of their cross section. In present article the base dimensions for different types of
structural aluminum profiles according to this criterion are determined. The possibilities
are explored for inclusion of these dimensions in automated system for selection of
structural aluminum profiles.

Nikolov St., Examination the influence of the type of the contact surfaces on the stresses receiving
in the manipulated details by using parallel gripper, Problems of Engineering Cybernetics and
8.11 | Robotics, Volume 70, pp. 51-58, Bulgarian Academy of Sciences, July 24-26 2018, Sofia, Bulgaria,
ISSN:0204-9848, 2018

HAUWO

EXAMINATION THE INFLUENCE OF THE TYPE OF THE CONTACT SURFACES
ON THE STRESSES RECEIVING IN THE MANIPULATED DETAILS BY USING
PARALLEL GRIPPERS

Stiliyan Nikolov
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The In the article, by using the SolidWorks Simulation CAE system, the resultant
stresses in the manipulated details by using parallel grippers with different types of
fingers contact surfaces are studied.

W3CNEONBAHE BIIUAHUETO HA TUNA HA KOHTAKTHATA NOBBHPXHUHA
BBHbPXY NMNOJMIYYABAHUTE B MAHUNYNTUPAHUTE AETAUNN HAMNPEXEHUA
NPU U3MNOJNI3BAHE HA MNMAPAJIENTHUA XBALLAYM

CmunusH Hukoros
B Tasn pabota, upe3 uanonssaHe Ha CAE cuctemata SolidWorks Simulation ca
n3cneaBaHu nonyvyaBaHUTE HaNpeXxeHus, B AeTannn MaHunynupaHu ¢ U3nonsBaHe
Ha napanenHu xsawayu, ¢ pasnnyHn TUMOBE KOHTAKTHM NOBBbPXHUHM HA NPBCTUTE.

Hukonos CT., /1360p Ha TEXHOMOMMYHa CTpaTernsi Npy reHepupaHe Ha ynpasnsiBalLM nporpaMmm 3a
obpaboTBaHe Ha paBHUMHHM NOBBPXHUHU cbC CAM cuctemn, XXVII MHTK ,AMN — 2018”, Cosonon,
8.12 | 29.06 —02.07.2018 r., HayuHu ussecTtusi Ha HTC no MawumHocTpoeHe, roguHa XXVI, 6p. 3(224), 1oHu
2018 r., pp. 292-297, ISSN:1310-3946

HAUWA

N3BOP HA TEXHOJIOTUYHA CTPATEIrnA NP reHEPUPAHE HA
YNPABIABALLU NPOIrPAMU 3A OBPABOTBAHE HA PABHUHHA
NOBBbPXHUHU CBC CAM CUCTEMMU

CmunusH Hukornos

B cratuata ¢ nomowta Ha CAE cuctema e u3cnegBaHO BIUSIHUMETO, KOETO
pasnMyHMTE TPAEKTOPUM Ha ABWXKEHME Ha pexeLmns MHCTPYMEHT, npu obpaboTBaHe
Ha pPaBHUHHM MNOBBLPXHMHW, OKasBaT BbPXYy HeroBaTa CKOPOCT U YyCKOpeHue. Bb3
OCHOBa Ha MNOSy4YeHUTe NMpu M3CrneaBaHETO pe3ynTaTyv ca AadeHu MNpPenopbky 3a
n3bopa Ha TEXHOSOMMYHKU cTpaTerMm nNpu paspaboTBaHe Ha ynpasnsiBalin nporpamu
3a 06bpaboTBaHe Ha paBHUHHU NOBBLPXHMHU ¢ noMoLuTa Ha CAM cuctemn.

SELECTION OF TECHNOLOGY STRATEGY IN THE DEVELOPMENT OF
PROGRAMS FOR MACHINING OF PLANAR SURFACES WITH THE CAM
SYSTEMS

Stiliyan Nikolov

In the article, using the CAE system, the influence of the various motion trajectories of
the cutting tool during machining of planar surface, on its on speed and acceleration
have been study. On the basis of the results obtained in the study, recommendations
are given for the selection of technological strategies in the development of programs
for planar surfaces machining by using of CAM systems.

Hukonoe Crt., C. Qumutpos, P. Oumutpoea, scneasaHe npoueca Ha aBTOMaTUYHO 3aTBapsiHe Ha
rs.13 cbaoBe ¢ BMHTOBM Kanadku, XXV MHTK ,MMT-2017" CnueeH, CnucaHne no MalMHOCTPOEHE U
. MaluunHo3HaHue, rogmHa Xlll, kHura 1, 2018 r., pp. 13-16, ISSN:1312-8612

HAUWO

M3CINEOBAHE MNMPOLIECA HA ABTOMATUYHO 3ATBAPSAHE HA CBbOBE C
BUHTOBU KATMAYKU

CmunusH Hukonos, Cnae Qumumpos, PeHema [Jumumposa

B HacToswmMA Tpya € MpeacTaBeHo edHO  M3crieABaHe Ha  npoueca  Ha
aBTOMaTM3MPaHO 3aTBapsHE Ha CbOOBE C BMHTOBM Kanadku. W3cnegsaHeto e
NpoBedeHO B YCMOBUATA Ha MfaHMpaH eKcrepuMeHT C U3MNon3BaHe Ha creumanHo
Cb3fafeH 3a uenrta creHA.
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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.

Kosnes I'., C. Hukonos, ABTomaTtuampaHe cb3gaBaHeTo Ha 3D mMogenu Ha BakyyMHM XBallauu 3a
nHgyctpuantim pobotn B cpegarta Ha SolidWorks, XXVI MHTK ,AMN — 2017”, Co3onon, 29.06 —
8.14 | 02.07.2017 r., HayuHu nssectust Ha HTC no MawwmHocTtpoeHe, roauHa XXV, 6p. 2(217), toHn 2017 r.,
pp. 388-393, ISSN:1310-3946

HAUWAO

ABTOMATUSUPAHE Cb3OABAHETO HA 3D MOAEJIN HA BAKYYMHMU
XBALLAYU 3A UHOYCTPUAINTHUN POBOTU B CPEOATA HA SOLIDWORKS

leopau Kosnes, CmunusiH Hukonos

B HacTtoswata crtatus we 6bae npeactaBeH Makpo dann, 4Ype3 KOUTO ce
aBTOMaTU3Npa cb3fgaBaHeTo Ha 3D Modenu Ha BakyyMHU XBalladu 3a NPOMULLIIEHN
pobotn B CAD cucrtemata SolidWorks, ype3 wusnonssaHe Ha API (Application
Programming Interface). B npoueca Ha paboTaTa Ha Makpoca, MoXe fa ce 3ajaje
TMNa U CUNUTE Ha NoBAUraHe Ha BeHAY3UTe, KOeTO Ce M3Mon3Ba Npu onpeaensiHeTo
Ha TexHusa Bpon n pasnonoxeHune B cb3gageHmsa 3D mogen.

AUTOMATING THE CREATION OF 3D MODELS OF VACUUM GRIPPERS FOR
INDUSTRIAL ROBOTS WITHIN SOLIDWORKS

Georgi Kozlev, Stiliyan Nikolov

In this paper a macro file for automating the creation of 3D models of vacuum grippers
for industrial robots is presented, working within the CAD system SolidWorks, utilizing
API (Application Programming Interface). During the execution of the macro file, the
type of suction cups and their lifting forces can be chosen, which will determine their
number and arrangement in the newly created 3D model.

Tomos M., C1. Hukonos, [1. PayeB, Bucokata crteneH Ha aBToMartu3auusi Mo XOpPU3OHTanHaTa
WHXeHepWHroea Bepura, ycrioBue 3a nsrpaxgaHe Ha MHTenureHTHu npoussoactea, XXVI MHTK ,AOMM
8.15 | — 2017, Cosonon, 29.06 — 02.07.2017 r., Hayunu nssectnss Ha HTC no MalumHocTpoeHe, roauHa
XXV, 6p. 2(217), toHn 2017 r., pp. 374-379, ISSN:1310-3946

HALUWMLO

BUCOKATA CTENEH HA ABTOMATU3ALUA MO XOPU3OHTAJIHATA
MHXEHEPUHIOBA BEPUIA, YCITOBUE 3A U3TPAXXOAHE HA
UHTEJNTMTEHTHU NPON3BOACTBA

lMaHyo Tomos, CmunusiH Hukonos, JunsH Payes

HuBoTO Ha aBTOMaTM3aUUs Ha WMHOyCTpUanHUTE OEeVHOCTU MO XOpu3oHTanHaTta
NHXEHEpPUHroBa Bepura M3ucKeBa [eLeHTpanusvMpaHo ynpasnseMuTe cucteMu aa
ObOaT pasrnexaaHn Kato edHo UAno. Tasu WHdopMauus 3a ynpaBneHue Ha
TEXHOMOTMYHUTE U NPOU3BOACTBEHM MpoLecy PyHKLMOHUPA B paMKUTe Ha uanaTa
Npou3BoACTBEHaTa CUCTEMa U € BayKHa 4acT OT MHTeNUreHTHuTe cuctemu. Llenta Ha
HacToAlMA [OOoKnag € Aa Cce wu3cnedsa BIMAHMETO Ha asTomaTtu3auusaTa no
NHXXeHepuHroBaTa Bepura, KaTto 4acT OT CbLLIHOCTTa He camMo Ha Npou3BoAcTBeHaTa
TEXHOMOIMA HO U Ha LAnaTta UHTenureHTHa cuctema. CrnegoBaTenHo T4 TpsAbea aa e
HafexnaHa 3a Ja OCUrypu Ha usnaTa NpPou3BOACTBEHA Bepura Heobxoaumms oGem

34/48



Pestomema Ha nybnukayuume oou. 0-p uHx. CmurnusiH
Hukornoe

nHdopMauus Ha 6asaTa Ha BMCOKA CTEMeEH Ha aBToMaTM3auusl Ha npouecuTte. Ta
TpsibBa ga 6bae M MakcMmarHo OOCTbIHa, Nopagu BUCOKUTE U3MCKBaHMA 3a paboTta
B peariHO BpeMe Ha aBTOMaTU3NpaHuTe Npon3BoACTBEHN NPOLECH.

HIGH DEGREE OF AUTOMATION IN HORIZONTAL ENGINEERING CHAIN,
CONDITION FOR THE PRODUCTION OF INTELLIGENT PROCESSES

Pancho Tomov, Stiliyan Nikolov, Diliyan Rachev

The level of automation of industrial activities in the horizontal engineering chain
requires that decentralized management systems be considered as a whole. This
process and process management information works within the entire manufacturing
system and is an important part of intelligent systems. The purpose of this report is to
investigate the impact of automation on the engineering circuit as part of the essence
of not only the manufacturing technology but also the entire intelligent system.
Therefore, it must be reliable to provide the required volume of information on the
entire production chain on the basis of a high degree of process automation. It must
also be maximally accessible due to the high requirements for real-time operation of
automated production processes.

Oumutpoea P., C. Oumutpos, C. HukonoB, N3cnegsaHe npoleca Ha aBTOMaTUYHO MOCTaBsAHE Ha
Kanaudku BbpXy 3aTBapsiHuTe ¢ Tax cbaose, XXVI MHTK ,AQNM — 2017”7, Co3onon, 29.06 — 02.07.2017
8.16 | r., Hayunu nssectnst Ha HTC no MalwwumnHoctpoeHe, roauHa XXV, 6p. 2(217), onn 2017 r., pp. 126-
130, ISSN:1310-3946

HAUWA

N3CINEOBAHE NMPOLIEECA HA ABTOMATUYHO NOCTABAHE HA KATMNAYKU
BbPXY 3ATBAPAHUTE C TAX CbAOBE

Penema [umumposa, Cnae Jumumpos, CmunusiH Hukonos

B HacTosiwarta craTusa, ca npeacTaBeHun pesynraTuTte oT U3cneasaHe Ha npoleca Ha
aBTOMaTWU4YHM NMOCTaBsHE Ha BUHTOBU Kanayku BbpXy OTBOPUTE Ha 3aTBapsAHUTE C TAX
cbaose. M3cneaBaHeTo e NpoBeAeHO NP KNacuyYeckn eKCnepuMeHT, C U3non3saHe
Ha pa3paboTeH 3a LenTa CTeH.

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.

Ct. Hukonog, OtuntaHe JonycknTe Ha pa3MepuTe Npy reHepypaHe Ha ynpaensBally nporpamu 3a
ctpyrose ¢ usnonssaHe Ha CAM cuctemn, XXV MHTK AN — 2016”, Co3onon, 29.06 — 02.07.2016
[8.17 | r., Hayunun ussectua Ha HTC no MawunHoctpoeHe, roguHa XXIV, 6p. 14(200), toHn 2016, pp. 360-366,
ISSN:1310-3946

HAUWO

OTYUTAHE OOMNYCKUTE HA PASMEPUTE NMPU TEEHEPUPAHE HA
YNPABIABALLU NMPOIrPAMU 3A CTPYITOBE C U3MNMOJIBBAHE HA CAM
CUCTEMU

CmunusH Hukornos

B crtatusita ca pasrnegaHy Bb3MOXHOCTUTE 3a OTYMTaHE JOMyCKUTE Ha pa3mepuTe
Ha obpaboTBaHMTe AeTannu, Npy CbCTaBsiHe Ha yNpaBnsiBalLy NporpamMm 3a CTPYrosu
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MawwmHu cbc CNC ynpasneHue. CneumanHo BHUMaHWeE € OTAEeSIEHO Ha CBbp3aHuTe C
TOBa npobnemu nNpn aBTOMaTU3MPaHOTO reHepMpaHe Ha ynpaensiBaly nporpamu c
nanonssaHeto Ha CAM cuctemu. lNpeanoxeHo e peleHne Ha Te3n Npobnemm, KoeTo
e nanpobeaHo B cpegata Ha CAM cuctemute Delcam for SolidWorks n ESPRIT.

ACCOUNTING FOR DRAWING DIMENSION TOLERANCES IN GENERATION OF
PROGRAMS FOR LATHES USING CAM SYSTEMS

Stiliyan Nikolov

The article examines the possibilities to account tolerances of workpieces in
preparation of programs for lathes with CNC control. Special attention is paid to the
problems associated in automated generation of programs with the use of CAM
systems. It is proposed solution to these problems, which is tested in the middle from
the CAM system Delcam for SolidWorks and ESPRIT.

Yakbpcku [., M. Tomos, N. Manakos, CT. HukonoB, MocTkeHns U NepcnekTMBM 3a pasBUTME Ha
MexaTpoHMKaTa 1 aBToMaTtmsauusaTa Ha ANCKPETHUTE NPou3BoacTBeHM npouecu, XXV MHTK ,ALM -
8.18 | 2016”, Coszonon, 29.06 — 02.07.2016 r., HayuHu nssectus Ha HTC no MawmHocTpoeHe, roauHa XXIV,
6p. 14(200), toHn 2016, pp. 5-16, ISSN:1310-3946

HAUWA

NOCTUXEHWUA U NEPCMNEKTUBU 3A PASBUTUE HA MEXATPOHUKATA U
ABTOMATUSALMNATA HA AUCKPETHUTE NMPOU3BOACTBEHU NMPOLIECU

Humyo Yakvpcku, lNaH4yo Tomos, eo Manakos, CmurnusH Hukonos

B HacTosilwaTa cTtaTusi ca pasriiefaHn CbCTOSHUETO U MOCTMXKEHMATA B Pa3BUTMETO
Ha MexaTpoHuKaTa, aBToMaTu3aumsiTa 1 aBToMaTU3NPaHUTE MEXaTPOHHN CUCTEMM B
AVCKPETHOTO NPOM3BOACTBO. MpuNoXeHn ca AaHHM 3a CTeneHTa Ha aBToMaTu3aums
o6LL0 3a OAUCKPETHUTE NPOU3BOACTBEHM MPOLIECU Y HAc 1 B YyxbuHa. MNocoyeHun ca
MONOXUTENHN NPUMepU 3a Cb3AafeHW U BHEAPEeHW aBTOMaTU3MpaHW KOMMIEKCH.
PasrpaHuyeHn ca OCHOBHWUTE MpPOGNEeMW 3a YCMEWHOTO pas3BMTWE Ha Haykata Wt
TexHonormmtTe B uHAycTpusita. OuepTaHW ca MepcnekTBUTE 3a pasBUTME Ha
aBTOMaTM3auUMsTa Ha OANCKPETHUTE NPOM3BOACTBEHN MPOLIECU M MEXATPOHMKATA.

ACHIEVEMENTS AND PROSPECTS FOR DEVELOPMENT MECHATRONICS
AND AUTOMATION OF DISKRETE MANUFACTURING PROCESSES

Dimcho Chakarski, Pancho Tomov, Ivo Malakov, Stiliyan Nikolov

This paper examined the status and achievements in the development of automation
and automated mechatronic systems in discrete manufacturing. Attached are details
of the level of total automation, discrete manufacturing processes at home and abroad.
Indicated positive examples designed and implemented automated complexes. It
outlines the prospects for automation of discrete manufacturing processes.

Nikolov St., G. Kozlev, An approach for design automation of end-effector connecting surface for
78.19 | industrial robots, Cnncanne CAx Technologies, 6poit 3, ISSN:1314-9628, pp. 32-36, nekemspu 2015
HALUWMO

AN APPROACH FOR DESIGN AUTOMATION OF END EFFECTOR
CONNECTING SURFACES FOR INDUSTRIAL ROBOTS

Stiliyan Nikolov, Georgi Kozlev

In this paper an approach for the automated generation of surfaces on 3D models,
which are used for mounting of end-effectors, is suggested. Thus created 3D models
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may serve as a basis for the design of end-effectors, with which industrial robots
operate.

noaxon 3A ABTOMATU3NMPAHE MOAENUMPAHETO HA NOBBbPXHUHU
N3NON3BAHU 3A NPUCBEANHABAHE HA KPAUHU U3MBJIHUTEITHU
3BEHA KbM NMPOMULLUITIEHUN POBOTH

CmunusiH Hukonos, 'eopau Kosnes

B ctatusaTa e npegnoxeH nogxon 3a aBToMmatusnpaHo reHepupaHe Ha 3D mogenu Ha
NOBBbPXHMHU, U3NOSI3BaHN 32 NPUCBbEANHSIBAHE HA KpaHW N3MbITHUTESTHN 3BEHA KbM
npomuwnenn pobotn. eHepupanute 3D mogenu, cnyxaTr KaTto OCHOBa 3a
NPOEKTMPaAHETO Ha KpawmHW U3NBIHUTENHU 3BEHa, C KOUTO NnpomuineHnTe pobotu
paboTArT.

Hukonog CT., MeToauka 3a mognduumpaHe Ha reHepanunsvpanu nocrtnpouecopu, XXIV MHTK , A0
rg.2o | : 2015”, Cosonon, 29.06 — 02.07.2015 r., Hay4yHu n3Bectua Ha HTC no MawwuHocTpoeHe, roamHa
. XX, 6p. 9(172), toHn 2015, pp. 500-507, ISSN:1310-3946

HAUWAO

METOOUKA 3A MOONDPULUMNPAHE HA TEHEPAINTUSUPAHU NOCTIMNPOLIECOPU
CmunusiH Hukornos

B cratuATa e pasrnedaHa CTpykTypaTa Ha reHepanusmpaHuTe MOoCTnpoLecopw,
[OCTaBSHMU C HSAKOM OT cCbBpeMeHHuTe CAM cucTeMuM M MHCTpyMeHTapuyma
npeaocTaBsaH OT CbOTBETHUTE CUCTEMM 3a paboTa c TAX. PaspaboTeHa e meToamka
3a MoaMUUMpaHe Ha reHepanuavMpaHuTe MOCTNPOLECcOpPU, B CbOTBETCTBME C
HYXXOWUTE Ha noTpebuTenure.

METHODOLOGY FOR MODIFICATION OF GENERIC POSTPROCESSORS
Stiliyan Nikolov

This paper discusses the structure of generic postprocessors delivered with modern
CAM systems and instruments provided by the relevant systems to work with them. A
methodology for modification of the generic postprocessors, in accordance with the
needs of the users was developed.

HukonoB Crt., TexHonornyHn ctpaterin 3a dopes3oBu onepauum nanon3saHn B cbBpemeHHuTe CAM
rg.21 cuctemu, XXIII MHTK AN — 2014”, Co3onon, 29.06 — 02.07.2014 r., Hayynn n3sectns Ha HTC no
. MawwwuHocTtpoeHe, rognHa XXII, 6p. 4(153), toHn 2014, pp. 540-546, ISSN:1310-3946

HALUWAO

TEXHOJNOI’M4YHU CTPATEITM 3A ®PE30BU ONEPALIUN U3MNOJISBAHU B
CbBPEMEHHWUTE CAM CUCTEMU

CmunusiH Hukornos

B HacToswarta cratms ca pasrnegaHn OCHOBHUTE TEXHOJIOTMYHM  cTpaTernm
npunaraHn npu paspaborBaHe Ha 2% OCHU CpPe30BM onepauun M3nofi3BaHu B
cbBpemeHHuTe CAM cnctemn. HanpaBeH e cpaBHUTENEH aHanNu3 Ha pe3ynrtatuTe oT
N3NonN3BaHeTO Ha pasnuyHu ctpatermm npu pabota ¢ CAM cuctemute ESPRIT,
Delcam for SolidWorks n FeatureCAM. [lageHn ca npenopbku 3a npunaraHeTo Ha
pasrnegaHuTe TeXHONOMMYHN cTpaTernn.

TECHNOLOGICAL STRATEGIES FOR MILLING OPERATIONS USED IN
MODERN CAM SYSTEMS

Stiliyan Nikolov
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In this paper, the basic technology strategies used in the development of 2'% axis
milling operations used in CAM systems are considered. A comparative analysis of
the results of using different strategies, when working with CAM systems: ESPRIT,
Delcam for SolidWorks and FeatureCAM is made. Recommendations for
implementation of discussed technological strategies are given.

HukonoB CT., N3uucnuteneH mogen Ha CKpenuTenHo BWHTOBO CbeAMHEeHWe B cpedata Ha
8.22 SolidWorks Simulation, XXIIl MHTK ,AN —2013”, Co3onon, 29.06 — 02.07.2013 r., Hay4yHun nssectus

. Ha HTC no MawwmHocTpoeHe, roguHa XXI, 6p. 3/140, toHn 2013, pp. 532-537, ISSN:1310-3946
HALUWMAO
N3YUNCNMUTENEH MOAOEN HA CKPEMUATENHO BUHTOBO CbEOUHEHUE B
CPELATA HA SOLIDWORKS SIMULATION

CmunusH Hukornos

B cratmara ca pasrnegaHu  pasnuyHMTE Bb3MOXHOCTM 3@ CbCTaBsiHE Ha
N34YNCNIMTENEH MOZEN Ha BWHTOBO CKPEMUTENHO CbEeOUHEHME MPU UHXEHEPHMU
aHanm3an cbc CAE cuctemarta SolidWorks Simulation. HanpaBeH e cpaBHuUTENeH
aHanu3 Ha pesynrtaTute, Nony4YyaBaHu OT pa3paboTeHUTE pasnNUYHU U3YUCIIUTENHM
mogenu. [lageHn ca npenopbku 3a U3nons3BaHe Ha paspaboTeHuTe mogenu npu
onpeaensiHe Ha HanNpPeXeHusTa B eN1EMEHTUTE Ha BUHTOBUTE Cbe4UHEHNS.

COMPUTATIONAL MODEL OF THE FASTENING SCREWS CONNECTIONS IN
THE MID SOLIDWORKS SIMULATION

Stiliyan Nikolov

In this paper the possibilities offered by SolidWorks Simulation CAE system for
presentation of fastening screw in the computational models are discuss. A
comparative analysis of the results obtained by different computational models made.
Recommendations for the use of the developed models to determine the stresses in
the elements of screw connections are given.

HukonoB CT., M3cnegBaHe Ha M3Oenust CbC CKPEMUTENHM BMHTOBU CbeaMHEHUsI B cpedaTta Ha

r8.23 SolidWorks Simulation, XXIIl MHTK ,AQM —2013", Cosonon, 29.06 — 02.07.2013 r., Hay4Hu n3sectus
. Ha HTC no MawwuHocTpoeHe, roguHa XXI, 6p. 3/140, toHn 2013, pp. 538-544, ISSN:1310-3946

HALUWMAO

M3CNEOBAHE HA U3AOENUA CbC CKPENMUTENHU BUHTOBU CbEAUHEHUA
B CPEOATA HA SOLIDWORKS SIMULATION

CmunusiH Hukornos

B cratuarta ca pasrnegaHy Bb3MOXHOCTUTE 3a MNpeAcTaBsHE Ha CKpenuTenHute
BUHTOBU CbEOVUHEHUS B U3YUCNUTENHUTE MOLENM Ha pasnuyHuM u3genust npwm
WHXeHepHn aHanu3m B cpepjata Ha CAE cuctemata SolidWorks Simulation.
MNMpeanoxeHa e MeToaAMKa 3a M3cnegBaHe Ha TakmBa usgenus B cpegata Ha CAE
cuctemaTta SolidWorks Simulation.

STUDY OF PRODUCTS WITH CONNECTING SCREW JOINTS IN MIDDLE OF
SOLIDWORKS SIMULATION

Stiliyan Nikolov

In this paper the possibilities for presentation of fastening screw connections in
computational models of different products in engineering analysis in middle of CAE
system SolidWorks Simulation are discuss. Proposed is a methodology for studying
such products in the middle of the CAE system SolidWorks Simulation.
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Lonoe MB., Ct. Hukonos, ®yHKUMOHANHO — CTPYKTYpEH aHanu3 Ha aBTOMaTW4HW MaluMHW 3a
JosvpaHe n onakoBaHe Ha cunukoH, XXII MHTK ,A0MM — 20127, Co3onon, 29.06 — 02.07.2012 r.,
[8.24 | Hayunu ussectua Ha HTC no MawmHocTpoeHe, roamHa XX, 6p. 3/132, toHn 2012, pp. 312-319,
ISSN:1310-3946

HAUWAO

OYHKLMUOHAJIHO — CTPYKTYPEH AHAJIU3 HA ABTOMATUYHU MALLNHU 3A
OO3UPAHE U ONAKOBAHE HA CUJTUKOH

UesaH lllonos, CmunusiH Hukonos

CunukoHUTe HaMmmpat BCe MO-LUMPOKO NPUITOXKEHME KaKTO B MHAYCTPUATA, Taka 1 B
CTPOMUTENCTBOTO, KAaTo cnopes NporHoan kbm 2015 r. cBETOBHUS Nasap Lie AOCTUTHe
o6 0bem 16,7 mnpa. gonapa. B goknaga ca onvcaHn TEXHUYECKNTE N3NCKBAHMSA KbM
MaLUMHUTE 3a JO3UpaHe N onakoBaHe Ha CUNWMKOH. PasrnegaHn ca ocobeHocTute Ha
TEXHOSTIOrMYHUS MNPOLEC, KaKTO M TUNOBWU NPeaCcTaBUTENU Ha MalUMHUTE, KaTo ca
CUHTE3MpaHNn  YHKUMOHANHO —  CTPYKTYpHUM  cXeMu. AHanusmpaHm ca
npeumMyLlecTBata U HegocTaTbUUTE Ha pasfMYHUTE BapuaHTM U Ca HanpaBeHU
NpenopbKN 3a NPUMOXeEHWE.

FUNCTIONAL - STRUCTURAL ANALYSIS OF AUTOMATIC MACHINES FOR
DOSING AND PACKING OF SILICON

Ivan Shopov, Stiliyan Nikolov

Silicones are becoming more widely used both in industry and construction and
according to estimates by 2015 the world market will reach a total volume of 16.7
billion dollars. The report describes the technical requirements for machinery for
dosing and packaging of silicon. The characteristics of the process are examined as
well as typical representatives of the machines by synthesizing functional - structural
schemes. The advantages and disadvantages of various options are analyzed and
recommendations for uses are made.

Hukonos Cr., /B. lWonos, CpaBHuUTENEH aHanu3 Ha MeToaute m3nonseaHu B CAM cuctemuTe 3a
reHepupaHe Ha TexHonornyHm onepaumum, XXII MHTK AN — 2012, Co3onon, 29.06 — 02.07.2012 .,
[8.25 | Hayunu ussectua Ha HTC no MawmHocTpoeHe, roamHa XX, 6p. 3/132, onn 2012, pp. 516-521,
ISSN:1310-3946

HAUWAO

CPABHUTENEH AHAITIU3 HA METOOUTE U3MNOJI3BAHU B CAM CUCTEMUTE
3A TEHEPUPAHE HA TEXHOJIOr'MYHU OMNEPALIUA

CmunusH Hukonos, WeaH Llloros

B ctatns e HanpaBeH CpaBHUTENEH aHanM3 Ha OCHOBHMUTE MeToaM W3Non3saHu B
cbBpeMeHHuTe CAM cucTemMu Npu reHepupaHe Ha TEXHONOTMYHM onepauuu 3a
06paboTka Ha pasnMyHM eneMeHTU OT KOHCTpyKUMsiTa Ha obpaboTBaHus geTann.
MNMocoyeHn ca NnpeaMMcTBaTa U HegoCTaTbUUTE HA Pa3NUYHUTE METOAOM.

COMPARATIVE ANALYSIS OF METHODS USED IN CAM SYSTEMS FOR
GENERATION OF TECHNOLOGICAL OPERATIONS

Stiliyan Nikolov, Ivan Shopov
In this article was made a comparative analysis of the main methods used in modern
CAM systems in generating technological operations for feature machining. The
advantages and disadvantages of different methods are indicated.
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2.3 My6nuKyBaHW rnaBu OT KONeKTUBHA MoHorpadums

2.2.1. XapaktepucTvKa Ha nyGnuKyBaHu rnaBum OT KONeKTUBHA
MoHorpaduma

Bl [llpencraBeHnTe 3a y4acTue B KOHKYpcCa rraBu OT KONEeKTUBHU MoHOrpadum ca
B obnactra Ha KOMNIOTbPHO NporpamupaHe Ha npomuwinexdn pobotu [M9.1] n CNC
MawmHm [M9.2].

EN  The chapters from collective monographs submitted for participation in the
competition are in the field of computer programming of industrial robots [G9.1] and
CNC machines [G9.2].

2.2.2. Pe3romMeTa Ha 6bNrapckv M aHrfIMMCKU Ha Ny6nnKyBaHu rnaBu
OT KONeKTUBHA MOHorpacdus

Hukonos CT. 1 konektne, KoMmnnekcHa aBToMaTM3auus Ha OUCKPETHOTO MpOM3BOACTBO, (rmaBa 9
M.1 Hukonos CT., KOMMIOTbPHU TEXHONOMMM U3MNOMN3BaHN NPY NPOrpaMmMpaHeTo Ha MPOMULLINIEHN POBOTH,
cTp.137-153), nspatencreo Ha TY Codwms, ISBN:978-619-167-153-3, 2020

FMABA 9 KOMIMOTbPHU TEXHOJTOIMU U3MNOJNI3BAHU MNMPU
NMPOrPAMUPAHETO HA MPOMULLUNEHU POBOTHU

CmunusiH Hukornos

PasrnegaHu ca cbBpeMeHHUTE MeToaM 3a nporpammpaHe Ha poboTu 1 HUBaTa
Ha abcTpakuus B TO3M NpoLec.

MogpobHO ca onucaHn OHMavH KU odnavH MeToauTe, MW3Mon3BaHu 3a
nporpaMmmpaHe Ha npomuwneHn pobotn. [locoyeHn ca TexHuTe npeaguMmcTBa,
HeJocTaTbUU 1 061acTM Ha NPUIOXEHE.

CneuyunanHo BHUMaHMe e 06bpHATO Ha KOMMIOTbLPHUTE CUCTEMM 3a NoAnoMaraHe
nporpammpaHeTo Ha npomuwnenn pobotn CARC (Computer Aided Robot Control).
PasrmegaHn ca OCHOBHUTE MOLYNM Ha Te3uM CUCTEMU U OBWXKEHUETO Ha
WMHpopmauuaTa Mexay TsX.

OnuncaHun ca OCHOBHUTE MHCTpPYMeHTU npegocTtaBsHn oT CARC cuctemuTe, 3a
pa3paboTBaHe Ha cuMynauMm W OTKpMBaHe Ha rpewku npu paspaboTBaHe Ha
ynpasnssaLLy nporpamu 3a npomuLunieHn poboTu.

MocoyeHn ca ocHoBHUTEe CARC cuctemu, npegnaraHn Ha nasapa OoT pasfnyHu
nponssoguTenu.

CHAPTER 9 COMPUTER TECHNOLOGIES USED IN THE PROGRAMMING OF
INDUSTRIAL ROBOTS

Stiliyan Nikolov

Modern methods of programming robots and the levels of abstraction in this
process are reviewed.

Online and offline methods used to program industrial robots are described in
detail. Their advantages, disadvantages and areas of application are indicated.

Special attention is paid to computer systems for assisting the programming of
industrial robots CARC (Computer Aided Robot Control). The main modules of these
systems and the movement of information between them are examined.

The main tools provided by CARC systems for developing simulations and
detecting errors in developing control programs for industrial robots are described.

The main CARC systems marketed by various manufacturers are listed.
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ManakoB WN. n konektus, KomnnekcHa aBTomMaTu3aLus Ha OUCKPETHOTO NPOuM3BOACTBO, (rmaBa 9
M9.2 Hukonos Ct., ABTOMaTU3mpaHo nporpamupaHe Ha CNC mawwnHm ¢ nsnonssaHe Ha CAM cuctemu,
cTp.178-197), nsgarencteo Ha TY Codms, ISBN:978-619-167-153-3, 2015

MABA 9 ABTOMATU3UPAHO NPOrPAMUPAHE HA CNC MALLIMHU C
N3Nnon3BAHE HA CAM CUCTEMU

CmunusiH Hukornos

PasrnegaHu ca uctopmnyecknte npegnoctaBky 3a Bb3HUKBAHETO U pa3BUTUETO
Ha CAM (Computer Aided Manufacturing) cuctemute n Bpb3kata um cbc CNC
MaLUNHUTE.

Otuutankn nosuumsaTta, kosasto CAM cuctemute 3aemat B npoueca Ha
aBTOMaTU3NPaHOTO NMPOU3BOACTBO Ca pasrfniefaHu OCHOBHUTE TEPMUHU, U3NON3BaHU
npu pabora ¢ Tax.

lMokasaHa e Bpb3kaTa Mexay MHpopmaumata, sbBexgaHa B CAD cuctemata
npu MoAenupaHe Ha getamnute U MHoOpMauusaTa U3BNMYaHa oT cb3gageHuTte 3D
moaenu, nsnonssaHa ot CAM cuctema 3a TaxHaTta obpaboTka.

HeduHnpaHa e nocnegoBaTtenHocTTa Ha paboTa npu reHepuvpaHe Ha
ynpasnseawm nporpamn ¢ pasnumyHn  tunose CAM cuctemu. [locoveHn ca
pasnuuuaTta npu pabota ¢ ocHoBHuTe TunoBe CAM cuctemn. PasrnegaHum ca
Bb3MOXXHOCTUTE 3a aBTOMaTU3aLNA NpU reHEpMPaHETO Ha ynpaBnaBaLLy Nporpamm ¢
n3nonssaHe Ha cb3gageHu B cpegata Ha CAM cuctemuTe, TEXHONOMMYHN NPOLIECH.

[MocoyeHNn ca OCHOBHWUTE 3ajayn pellaBaHW MpyU MNOCTNPoLEecUupaHeTo Ha
reHepupaHata oT CAM cuctemarta uHdopmauusTa, 3a obpaboTBaHeTO Ha AageH
AeTtann Bbpxy KoHKpeTHa CNC malumHa.

CHAPTER 9 AUTOMATED CNC MACHINE PROGRAMMING USING CAM
SYSTEMS

Stiliyan Nikolov

The historical prerequisites for the emergence and development of CAM
(Computer Aided Manufacturing) systems and their relationship with CNC machines
are examined.

Taking into account the position that CAM systems occupy in the process of
automated manufacturing, the main terms used in working with them are examined.

The relationship between the information entered into the CAD system when
modeling the parts and the information extracted from the created 3D models, used
by the CAM system for their processing, is shown.

The sequence of work when generating control programs with different types of
CAM systems is defined. The differences in working with the main types of CAM
systems are indicated. The possibilities for automation in the generation of control
programs using technological processes created in the environment of CAM systems
have been examined.

The main tasks solved during the post-processing of the information generated
by the CAM system for the processing of a given part on a specific CNC machine are
indicated.
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2.4 Hay4Hu ny6nukauum B usgaHms ¢ umnakt cakrop (IF Ha Web of
Science) n/unu ¢ nmnakt paHr (SJR Ha Scopus)

2.4.1. XapakrepucTMKa Ha HayYHUTe NyoGnukauum B u3gaHusi C UMNakT
cdakTop (IF Ha Web of Science) n/unmu ¢ nmnakt paHr (SJR Ha
Scopus)

BI' 3a yuyacTve B KOHKypca ca npeactaBeHu 4 HayyYyHu nybnvkauum, B n3gaHus ¢
nmnakt gaktop (IF Ha Web of Science) n/vnu ¢ umnakt panr (SJR Ha Scopus). Te ca
B crnegHnTe obnactu:

> [poekTupaHe Ha po6OTU3UPAHU KITEeTKM 3a NPOU3BOACTBO Ha AeTannm,
ypes reeHe B NOCTOSIHHU chopMuU, Nof HansiraHe

My6nukauum [3.1], [3.2]

My6nukaummn [3.1] n [3.2] ca cBbp3aHn ¢ n3bop Ha NpoMULLSIEHN pPobOTK 3a
obcnyXBaHe Ha MaLUWHW 3a NeeHe Nnog HansraHe.

My6nukaumsa [3.1], pasrnexga peluaBaHeTo Ha 3agada 3a n3bop Ha onTUManeH
CTPYKTYPEH BapuaHT Ha NpoMuLLNEH poBOT 3a nsBaxgaHe Ha OTMMBKM OT MalLMHM 3a
neeHe nog HansaraHe. dopmynupaH e npobnemMbT 3a M3bop Ha onTumaneH
CTPYKTYPEH BapuaHT W ca onpedeneHn HeroBute XapakTepHW OCOBEHOCTU.
lMpenctaBeHn ca OCHOBHUTE eTanM Ha MEeTOAOoNorMs U npuroXxeH codTyep 3a
pewasaHe Ha npobnema. Cneg aHanuM3 Ha W3UCKBAHWUSATA KbM €KCTpakTopa ce
onpeaens MHOXeCTBO OT KpUTEPUM 3a OLEeHKa Ha KOHCTPYKTUBHUTE BapuaHTH.

My6nukaumsa [3.2] npeacrtaBsa pesyntat OT NpunaraHeTo Ha noaxon 3a nsbop
Ha onTMMareH pasmMepeH auanasoH Ha usgenueTo "MHeBMaTUYHO 3a4BUXKBaH NIMHEEH
Moayn", u3nonseaH 3a peanu3npaHe Ha BepTUKaNHO JIMHEWHO [OBWXEeHWEe Ha
obmasBsalyun poboTu n3nonssaHun 3a obcrnyxeBaHe Ha MaLLWHK 3a NeeHe nog HansdraHe.
M3BbplueHO e nasapHO npoyyBaHe, u3bupaHu ce KpuUTepuir 3a ONTUMArHOCT U €
npegnoxeH matematndeckm mogen Ha npobnema. MogenbT oTtuMTa cneumduyHa
Xapaktepuctuka Ha npobrnema - BCeKM MOAYSNT MOXe Aa ce MPUoXU CaMO KbM
onpegerieHa ramMma MalluHKU 3a feeHe noj HansraHe, uarpageHun cnopepq cunarta Ha
3aknioyvBaHe Ha MmawmnHata. lNpeanoxeH e yHMBepcaneH noaxon 3a onTMMuanpaHe Ha
pa3mepHaTa rama, crnef usrpaxgaHe Ha KOHKPeTHU MOAEeNN Ha TbpCeHe U pasxoau.

» YnpaBneHune Ha MOOGUINHK poboTun
My6nukauus [3.3]

My6nukaums [3.3], npeacrass nasepHa cMctemMa 3a OTKPMBaHE Ha NPEensTCTBUS
npu HaBuraums Ha MobunHM poboTn. PaspaboTeHun ca anropuTtMn 3a cerMmeHTupaHe,
ype3 KOMTO HabopbT OT uamepBaHua oT 2D nasepeH ganekomep e pasgenieH Ha
CErMeHTu, NpeacTaBnsBalyn NPenaTCTBUSA C NPaBObIbIHA hopMa UNKU Taknea, KOUTO
Ouxa mMormM pJa ce anpokcumupatr C JNUHeWnHW cermeHTtu. [lpeactaBeHn ca
CUMYNaLMOHHN 1 eKCNepUMEHTasHM pe3ynTaTi, 3a Aa ce UncTpmpa eqpekTUBHOCTTa
Ha pa3paboTeHaTa cuctema 3a nasepHo OTKpMBaHe Ha NpPensaTCTBUS B peariHo Bpeme
npu aBTOHOMHA HaBurauuns Ha MobunHuM poboTu.

» W3cnepBaHe Ha aBTOMaTU3MpPaHU NPOU3IBOACTBEHU CUCTEMMU
My6nukauus [3.4]

My6nukauna [3.4], npeactaBa NPOEKTUPAHETO N peanuanpaHeTo Ha CTeHn 3a
nacnefBaHe Ha NapamMeTpuTe Ha Npoueca Ha aBTOMaTM3MpaHo 3aTBapsiHE Ha Cb0Be
C BMHTOBM Kanayku. Pa3paboTeHnsaT TECTOB CTEHA € M3MOon3BaH 3a u3cnenBaHe Ha

42/48



Pestomema Ha nybnukayuume oou. 0-p uHx. CmurnusiH
Hukornoe

napameTpuTe Ha npoueca Ha aBTOMaTU3MpaHO 3aTBapsiHe CbAOBE C BUHTOBM
kanayku. B pesynTtat Ha NpoBefeHNst EKCNEPUMEHT € Cb3[afeH PerpecnuoHeH Moaen
Ha npoueca Ha aBTOMATM3NPaHO 3aTBapsiHe Ha CbJOBE C BMHTOBU Kamnayku, KOWTO
oTYMTa BNUSIHUETO Ha onpeaeneHn akTopu, CBbp3aHu C M3cneaBaHns NpoLec.

EN  For participation in the competition, 4 scientific publications are submitted, in
publications with an impact factor (IF on Web of Science) and/or with an impact rank
(SJR on Scopus). They are in the following areas:

» Design of robotic cells for the manufacturing of parts, by casting in
permanent forms, under pressure

Publications [3.1], [3.2]

Publications [3.1] and [3.2] are related to the selection of industrial robots for the
maintenance of die casting machines.

Publication [3.1], deals with solving a 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.

Publication [3.2] 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.

» Control of mobile robots
Publication [3.3]

Publication [3.3] presents a laser obstacle detection system for mobile robot
navigation. Segmentation algorithms have been developed where the set of
measurements from a 2D laser range finder is divided into segments representing
obstacles with a rectangular shape or those that could be approximated by line
segments. Simulation and experimental results are presented to illustrate the
effectiveness of the developed real-time laser obstacle detection system in
autonomous mobile robot navigation.

» Research of automated manufacturing systems
Publication [3.4]

Publication [3.4], 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
takes into account the influence of certain factors related to the researched process.
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2.4.2. Pe3omeTa Ha 6bNrapckm M aHrNMMNUCKU Ha Hay4YHUTe
nyonukauumu B nagaHma ¢ umnakt cdakrop (IF Ha Web of
Science) n/vnu ¢ nmnakt paHr (SJR Ha Scopus)

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
31 Access, 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.

KOMNIOTBHPHO NOANMOMOIHAT U3BOP HA ONTUMAINEH CTPYKTYPEH
BAPUAHT HA POBOT 3A U3BAXOAHE HA OTJINBKU OT MALLIMHU 3A
NEEHE NOA HANATAHE

Ueo Manakos, Benusap 3axapuHos, CmunusH Hukonos, PeHema [Jumumposa

B HacTodwara crtatus ce pasrnexga pellaBaHeTO Ha 3ajadara 3a u3bop Ha
ONTUMAaneH CTPYKTYPEH BapuaHT Ha NpomMuLuneH poboT 3a n3BaxxgaHe Ha OTIMBKM OT
MalLMHM 3a NeeHe nog HanaraHe. 3a uenrta ce aHanuavpa npoueca Ha: U3BnmyaHe
Ha OoTNMBKMTE OT popmaTta. Ha Tasu 6asa ce geuHupaT OyHKUUN KU ce muarpaxna
dyHKUMOHanHa CTpykTypa Ha poboTa. Pa3paboTeHn ca antepHaTUBHN BapuaHTu Ha
ycTponcTBa 3a Bcsika yHKUMA. CbBKYMHOCTTAa OT Bb3MOXHW KOHCTPYKTUBHU
BapuMaHTM € KOHCTpyuMpaHa, KaTto ce wuma npeasug CbBMECTUMOCTTA MeXay
yCTpONCTBaTa U Bb3MOXHOCTTa 3a U3MbJIHEHNE Ha NoBeye OT eaHa (PYHKUMS C eqHOo
ycTponcTtso. PopmynupaH e npobneMbT 3a n3bop Ha onTUManeH CTPYKTYpeH BapuaHT
N ca onpegeneHn HeroBuTe xapakTepHu ocobeHocTu. NpencraBeHn ca OCHOBHUTE
eTann Ha MeTodosiorMsa 1 NpUnoXeH cotyep 3a pelwaBaHe Ha npobnema. Cnepg
aHanu3 Ha U3ncKBaHMsITa KbM EKCTpaKTopa ce onpeaesnii MHOXeCTBO OT KpUTtepumm 3a
OLEeHKa Ha KOHCTPYKTUMBHUTE BapuvaHTU. MHOXEeCTBOTO BKIOYBA KPUTEPWUWN, KOUTO
MUHUMU3MPAT MPOM3BOACTBEHUTE pasxoau, NPOU3BOACTBEHATa MMoLW, KaKTo W
eHeprmmHnTe pasxogu B npoueca Ha paboTta, KOeTo € OT 0COBGeHO 3HayeHue B
yCrnoBusiTa Ha CBETOBHA eHeprumnHa Kpusa. Marpaxga ce matemaTmyeckm mMogen Ha
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3agavara. PellaBa ce hopMyrnmMpaHaTa MHOrOKpUTEPManHa 3agada 3a ontummnsaums,
KaKTo C eHaKBW LieneBun dyHKLUUK, Taka 1 C pasnmyeH NpuopuTeT.

Zaharinov, V., Malakov, 1., Nikolov, S., Dimotrova, R., Stambolov, G., Choosing an optimal size range
of pneumatically actuated linear modules for sprayer robots, 31st International DAAAM Virtual
Symposium "Intelligent Manufacturing and Automation", Mostar, October 2020, Annals of DAAAM and
32 Proceedings of the International DAAAM Symposium, Open Access, Volume 31, Issue 1, Pages 159
— 167, ISSN:17269679, ISBN:978-390273429-7

DOI:10.2507/31st.daaam.proceedings.021

Scopus SJR 0.253

CHOOSING AN OPTIMAL SIZE RANGE OF PNEUMATICALLY ACTUATED
LINEAR MODULES FOR SPRAYER ROBOTS

Velizar Zaharinov, lvo 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 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.

U3B0P HA ONTUMANEH PASMEPEH OWAMA30H 3A NHEBMATUYHO
3AXPAHBAHU IMHENHU MOAYIIN 3A OBMA3BALLU POBOTHU

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

B ctatnara ca npeacrtaBeHu pesynTtaTu OT npunaraHeTo Ha nogxon 3a m3bop Ha
onTManeH pasMepeH guManasoH Ha msgenueto "lNHeBMaTUYHO 3a4BUXBaAH JNIMHEEH
moayn". [lpunoxeHWeTo Ha pasMepuTe B AuManasoHa Ha pasmepute e 3a
peanu3npaHe Ha BEPTUKAIHO IMHENHO ABMXEHNE Ha oOMa3sBalLm poboTu Npu neeHe
nog HansaraHe. NpoaykTbT € NOAXOoAsL, 32 ONTUMU3MPAHE Ha pa3MepHaTa rama, Tbi
KaTo BCEeKM BMO MNPOAYKT HOCWU 3HA4YMTENHM NPOM3BOACTBEHW pasxoau, a
HamansiBaHeTO Ha pa3HoObpa3nMeTo M CbOTBETHOTO HamansdBaHe Ha pasxoauTte ou
AOBENO OO0 3HauuTeneH edekT. M3BbpliBa ce nasapHO npoyyBaHe, u3bupa ce
KpUTEPUI 3a ONTMMAnHOCT MU ce npeasiara MmaTtemaTuyeckm mogen Ha npobnema.
MogenbT oTuMTa cneunduryHa xapakTepuctuka Ha npobnemMa - BCEKM MOAYIT MOXe
Aa ce NpuroXu camo KbM onpeerieHa rama MaluuHW 3a fleeHe Mo HansiraHe,
n3rpageHun cnopej cuvnaTta Ha 3aknioyBaHe Ha MalumHaTa. Bb3 ocHOBa Ha M3BeCTeH
MeTod 3a onTuMmM3aums ce K3nonsea noBTapsilia ce 3aBucumocT. [locnegHusaT ce
n3nonsea 3a u3dncnaBaHe Ha ueneBaTa YHKUMS W B NPUNOXHUA codTyep,
N3Non3BaH 3a pellaBaHe Ha 3ajadvarta. [pefnoXeHuaT Noaxod € yHUBepcasneH U
MOXe [a ce M3MnonsBa 3a ONnTUMMU3MpPaHe Ha pa3MepHaTa rama Ha Apyru npoaykTw,
cneg narpakgaHe Ha KOHKPETHU MOAENN Ha TbPCEHE M pasxoau.
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Petrov PI., V. Georgieva, St. Nikolov, Ant. Mihaylova, Real-time laser obstacle detection system for

autonomous mobile robot navigation, 2019 X National Conference with International Participation

33 (ELECTRONICA), 16-17 May 2019, Sofia, Bulgaria, 2019, Conference Proceedings ISBN:978-
: 172813622-6

DOI:10.1109/ELECTRONICA.2019.8825623

Scopus SJR 0.108

REAL-TIME LASER OBSTACLE DETECTION SYSTEM FOR AUTONOMOUS
MOBILE ROBOT NAVIGATION

Plamen Petrov, Veska Georgieva, Stiliyan Nikolov, Antonia Mihaylova

This paper presents a laser obstacle detection system for mobile robot navigation.
Algorithms for segmentation, where the set of measurements from 2D laser range
finder is separated into segments representing each obstacle, line fitting and corner
extraction for polygonal obstacles are developed. Simulation and experimental results
are presented to illustrate the effectiveness of the developed real time laser obstacle
detection system for autonomous mobile robot navigation.

NA3EPHA CUCTEMA 3A OTKPUBAHE HA NMPENATCTBUA B PEAJNTHO BPEME
nP ABTOHOMHA HABUITAUUA HA MOBUJTHUA POBOTU

lnameH Nempos, Becka eopauesa, CmunusiH Hukonos, AHmoHusi Muxadisiosa

Tasn cratms npeacraBa nasepHa cuUcTeMa 3a OTKPMBaAHE Ha MNpPensiTcTBUS MNpu
HaBuraumsi Ha MobunHu poboTn. PaspaboTeHn ca anropuTMm 3a CEerMeHTupaHe,
Kb4eTo HabopbT OT u3mepBaHus oT 2D nasepeH ganekomep e pasgeneH Ha
CEerMeHTW, NpeacTaBnsiBaliM BCSAKO NPEnATCTBME, Ype3 U3BMMYAHE Ha noaxoadila
AVHUS N BIMKW 328 MHOTOBIbITHU NpenaTcTBus. lNMpeactaBeHn ca CUMYNAUUOHHU U
eKcnepuMMeHTanHn pesyntaty, 3a fJda ce WwucTpupa edqeKTMBHOCTTA Ha
pa3paboTeHaTa cucTeMa 3a Nna3epHO OTKPUBaHe Ha MPensdATCTBUS B peariHo Bpeme
npu aBTOHOMHA HaBuraumns Ha MobunHuM poboTu.

Dimitrov SI., L. Dimitrov, R. Dimotrova, St Nikolov., Examination of the process of automated closure
of containers with screw caps, Recent Research in Control Engineering and Decision Making, Volume
34 199, 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.

M3CNEABAHE HA NPOLIECA HA ABTOMATU3UPAHO 3ATBAPAHE HA
CbAOBE C BUHTOBU KAMNMAYKHU

Cnae [Qumumpos, Jlrn6omup Jumumpos, PeHema [Jumumposa, CmunusiH Hukomnos

MpoeKkTupaH 1 peanuanpaH e CTeH 3a u3creasaHe Ha napameTpuTe Ha npoleca Ha
aBTOMaTM3NPaHO 3aTBapsiHe Ha CbOBE C BUHTOBU Kanadku. LlenTta Ha paspaboTeHus
TecToB CTeHO € [a u3cneaBa WM ynpasnsBa nNapameTpuTe Ha npoueca Ha
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aBToMaTn3npaHo 3aTtBapAHEe Ha BUHTOBW Kala4dku. Ll,enTa Ha eKkcnepmMMmeHTa € a ce
cb3gage perpecnMoHeH mogest Ha npoueca Ha aBTOMaAaTuU3MpaHO 3aTBapAHe Ha
BUHTOBM Kana4dkn, KONTO OT4YUTa BIINAHNETO Ha onpegeneHn (baKTOpI/I.

3. NMNYBJINKYBAH YHUBEPCUTETCKWN YYEBHUK

3.1. XapakrtepucTtuka Ha nyGnuKyBaH YHUBEPCUTETCKN YY4eOHUK

BI VYuyebuukvtr ,CAD/CAM/CAE CWUCTEMM B MALWWMNHOCTPOEHETO®* e
npegHasHayeH OCHOBHO 3a CTyAeHTUTe OT cneuyuwanHoctun ,MawunHocTpoeHe“ u
.,MexaTtpoHuka“ Ha OKC ,Marnctbp®. CbabpkaHneto My e cbobpaseHo ¢ maTtepuana
B ydyebHWTE nporpamMmy MO AUCLUMNIMHUTE, M3y4YaBaHW OT THAX B CbOTBETHUTE
cneunanHocTu.

EN  The textbook "CAD/CAM/CAE SYSTEMS IN MECHANICAL ENGINEERING"
is mainly intended for the Master's students of the specialties in "Mechanical
Engineering” and "Mechatronics”. Its content is aligned with the material in the
curricula of the disciplines studied by them in the respective majors.

3.2. Pe3iomMe Ha O6bNrapcku v aHrnMMUCKN Ha CbAbPKAHMETO Ha
nyo6nnKkyBaH YHUBEPCUTETCKUN YHEOHUK

E23.1 Hukonor Ct., CAD/CAM/CAE cuctemum B MallMHOCTpoOeHeTo, nsaartenctso Ha TY Codwus, ISBN
) 978-619-167-412-1, 2020

CAD/CAM/CAE CUCTEMU B MALLMHOCTPOEHETO
CmunusH Hukornos

B yyebHuka ca pasrnegaHu ceBpemeHHuTe CAD/CAM/CAE cuctemun n TexHuTe
OCHOBHM Moaynu. [ageHn ca npeanocTtaBkMTE 3a MosiBata Ha Te3n CUCTEMMU,
OCHOBHUTE UM KOMMOHEHTUN N BPBb3KUTE MEXAY TSAX.

CneunanHo BHMMaHME € OTAENEHO Ha nocnegoBaTenHocTTta npu pabota c
otaenHute moaynn Ha CAD/CAM/CAE cuctemuTe U OCHOBHUTE TUMOBE UHXEHEPHU
3aja4yn, peluaBaHn ¢ TAXHa NOMOLL,.

Y4ebHMKBT MOXe Aa Cce MU3nonsesa 1 OT CTYAEHTU OT APYrY MalUMHOCTPOUTENHU
cneumnanHocTu M cneumanucTn, manonseawm B cBosita pabota CAD/CAM/CAE
cUcTeMM.

CAD/CAM/CAE SYSTEMS IN MECHANICAL ENGINEERING
Stiliyan Nikolov

The textbook examines modern CAD/CAM/CAE systems and their main
modules. The prerequisites for the emergence of these systems, their main
components and the connections between them are given.

Special attention is paid to the sequence of working with individual modules of
CAD/CAM/CAE systems and the main types of engineering tasks solved with their
help.

The textbook can also be used by students of other mechanical engineering
specialties and specialists using CAD/CAM/CAE systems in their work.
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4. NYBJNIMKYBAHO YHUBEPCUTETCKO YYEBHO NOCOBUE

4.1. XapakTepucTuka Ha Nny6nmKyBaHO YHUBEPCUTETCKO y4ebHOo
nocobue

BI' PwbkoBoactBOTO 3a nabopaTopHM  ynpaxHeHua no ,ABTOMaTU3NpaHu
NPON3BOACTBEHU CUCTEMU” € NpeJHa3Ha4YeHO OCHOBHO 3a CTyAeHTUTe, cneumanHocT
,MawwunHoctpoeHe* Ha OKC ,b6akanaBbp®. CbaobpXaHMETo My e CbobpaseHo C
MaTepuarna B yyebHaTa nporpama no e4HoOMMeHHaTa AUCUUNnHa.

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. Pe3ome Ha 6bNrapcku U aHrMUMMUCKN Ha CbAbPXKAHMETO Ha
ny6nnKkyBaHO YHMBEPCUTETCKO Yy4eOHO nocobue

E24.1 Hukonog CT., PrkoBoacTBo 3a nabopatopHu ynpaxHeHUs Mo aBToMaTU3MpaHn Npon3BoACTBEHU
- cuctemu, nsgarencteo Ha TY Codums, ISBN 978-619-167-154-0, 2015

PbKOBOACTBO 3A JIABOPATOPHU YNPAXHEHUA MO ABTOMATU3UPAHU
NnPON3BOACTBEHU CUCTEMU

CmunusiH Hukornos

B pbkoBoaCcTBOTO ca pasrnenaHu 6asosute tTunose CNC malunHn, 3anerHanm
B OCHOBaTa Ha aBTOMaTU3NpaHUTE MPOU3BOACTBEHN CUCTEMMW, KAKTO U NOHATUATA,
CBBbP3aHn C pbYHOTO pa3paboTBaHe Ha ynpaBnsiBaLLy NporpamMm 1 HaCTPOMBAHETO Ha
Te3n MalUnHW.

Bcsako nabopaTtopHO ynpaxxHeHue CbabpKa KpaTka TeopeTuyHa 4acT, OCHOBHU
3ajauu 3a peliaBaHe, NPUMeEpPHU peLLeHNsa C KOMEeHTapu 1 3aadn 3a camoCcToAaTenHa
paboTa Ha cTyaeHTuTe.

PbkoBOACTBOTO MOXe [fJa Ce Wu3nonssa WM OT CTygeHTuTe OT Apyru
MaLUMHOCTPOUTENHU CrieyuanHocTu, nsyvyasawm nporpammpadHe Ha CNC maLumHu.

MANUAL FOR LABORATORY EXERCISES ON
AUTOMATED MANUFACTURING SYSTEMS
Stiliyan Nikolov

The manual covers the basic types of CNC machines that underlie automated
manufacturing systems, as well as the concepts involved in manually developing
control programs and setting up these machines.

Each laboratory exercise contains a short theoretical part, basic problems to be
solved, sample solutions with comments and tasks for students' independent work.

The manual can also be used by students of other mechanical engineering
majors studying CNC machine programming.
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