PE3IOMETA U CITIPABKA 3A HAYYHUTE IIPUHOCHU
Ha
. ac. A-p unxk. [[Beran [lerpos Kanngbiies,

BBB BpB3Ka C yUacTHE B KOHKYPC 3a 3a€MaHE Ha aKaJeMUYHATA JITTHKHOCT
,JJOIICHT", 32 HyauTe Ha DaKyaTET M0 UHIYCTPUATHN TEXHOJIOTHH, KaTeapa
,» J€XHOJIOTHS Ha MAallTHHOCTPOCHETO U METAJIOPEKEIIH MAIIMHN ', B HAyYHA
obnact 5. Texuudecku Hayku, npodecuoHanHo HanpasieHue 5. 1. MammHHO
WH)XCHEPCTBO, HAyYHa CIEIUATHOCT ,, T €XHOJOTHS Ha MAIIMHOCTPOEHETO ,
o0siBeH B J[bpkaBeH BeCTHUK, Opoit 24/25.03.2022 1.

I.  OBIIO ONMUCAHUE HA IMTPEJICTABEHUTE MATEPUAJIHA

3a yyacTue B KOHKYpCa 3a 3aeMaHe Ha aKaJIeMUYHATA THXHOCT ,,JOLICHT  KAaHAUAATHT
npenactaBs obmo 12 Opos HayyHU TpyAOBE, OT KOMTO eauH Opoil MoHorpaduyeH Tpyn
(TTokazaten B3), criuchk ¢ 10 mayunm nyomukamuu (ITokasarenn B4, I'7 u I'8), koiito He
MOBTapAT TpyAoBere 3a nonydyaBaHeto Ha OHC ,,noktop™ u enHa xkHura Ha 0asza 3aluTeH
muceprarmoned tpya ([Tokazaten I'6). Ot mpeacTaBeHUST CIKUCHK ¢ MyOIMKanuu 7 OT TAX ca
CaMOCTOSTEIIHU, 3 B ChaBTOPCTBO, KaTO HA 2 OT TAX KaHAUAATHT € ITbPBU aBTOD (Tpyaose B4.1,
I'7.3) una 1 Bropu (I'8.1), 8 oT myOnukaruuTe ca peepupanu ¥ MHACKCUPAHU B SCOPUS U/vn
Web of Science (tpymose B4.1, B4.2, 1'7.1,1'7.2,1'7.3,17.4, I'7.5 u I'7.6). [lyonukanuu B He
pedepupaHy CIIMCaHUs ¢ HAYYHO pelEH3UPAaHE WM B PEJaKTUPAHU KOJIEKTHUBHHU TPYAOBE — 2
opos (tpymose I'8.1 u 1'8.2).

Il.  PE3IOMETA HA ITPEJICTABEHUTE MATEPUAJIA

1. MoHorpAansi CAM/CNC TEXHOJIOI' MU, M3JATEJICTBO JAMPEKT ChPBUCHU3 OO/I,
ISBN 978-619-7671-40-7, 2022 r. (IIOKA3ATEJ B3)

[IpencraBenusar moHorpaduueH Tpya € odpopmeH B Tpu rinaBu. B riasa nepa (CNC
TEXHOJIOTUH) ce pasriexaar Hsakoil Brpagenu B CNC ¢gynkuuu karo komanaute 3a NURBS,
SPLINE wHTEpronanmuy uMamiy ChIIECTBEHO 3HAYCHHE 3a TOYHOCTTa Ha 00pabOTBaHUTE
MOBBPXHUHH (OTKJIOHEHHE OT FeOMETPUYHATA MOBBPXHUHA). Ta3u BB3MOKHOCT MPH HAKOH
CNC e pa3Bura 10 TakoBa HUBO, 4e B ,,pcasiHO Bpeme* CNC e B CbCcTOsIHHME Ja aHaIM3upa
reOMETpUSITA Ha JISTalijIa, TPH KOETO MOXKE JIa IPEMaxXHe HAKOS OT TOUYKUTE Ha CIUIAiH KpHUBaTa,
TakKa 4e Jia ce MOJy4H IMo-100pe ,,lacBamia’ Kkpua. ToBa OT CBOS CTpaHa IIe JOBEIE 10 T0-
TJIabK BT Ha HHCTPYMEHTA, IPH KOETO MOXKE JIa ce pabOTH C MO-BUCOKU YCKOPEHHS, KOETO €
OT CBIIECTBEHO 3HAYCHHE TIPH BUCOKOCKOPOCTHOTO (pe3oBane (HSM). Te3u Bb3MOKHOCTH ca
U3KITIOYUTETHO 00pe pa3ButH npu Bucokust kiac CNC na Fanuc u Okuma, Sinumerik u ap..

OTILeJ'IeHO € BHHUMAHHC Ha €JHA CPABHUTCIHO HOBA TCEXHOJIOTHA Ha o6pa60TBaHe
HapCuC€Ha MHTCPIIOJIANMOHHO CTPYTrOBaHC. XapaKTepHo 3a HCA € TOBa4, U€ CC U3BBPIIBA CHC
CTPYTrapCK HOXK, KaTo (bopM006pa3yBam1/ITe ABWIKCHUA Ca PE3YyJITAT OT BUCOKOCKOPOCTHA
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Kpbroa uHTeprnonamus B XY paBHMHATa C BIIOBO 3aBbpTaHE HAa BPETEHOTO, MPU KOETO
pexemuar pb0 Ha WHCTPYMEHTa BHHArd OCTaBa IICPICHAMKYJSPEH Ha paBHHHATa Ha
obOpaborBane. WHTEpHONaNMOHHOTO CTPyroBaHe € eQEeKTUBHO Mpu o00paboTBaHEe Ha
POTALIMOHHY MTOBBPXHUHU, KBJICTO TAXHOTO 00pa0OTBaHE € HEBb3MOXKHO HIIM N3MCKBA BUCOKU
pa3xo/u 3a TEXHOJIOTUYHA eKUIUPOBKaA Ipu 00paboTBane BbpxXy cTpyrosu Mamm ¢ CNC. Ta3u
TEXHOJIOTHUS C€ peajn3upa BbpXy (pe30BH MAIIMHH M 00paboTBaIIM LEHTPHU ¢ 3 10 5 ocH,
KBAETO 00pabOTBaHETO Ce M3BBPIIIBA 32 €IHA OIIEPAIUs PU €JHO YCTAaHOBSBAaHE HA JeTaiina.

ITpy M3IBIHEHHE HA TEXHOJIOTUYHH MPEXON € €THOBPEMEHHO YIIPABICHHE HA 5 OCH €
HEOOX0AMMO Jia ce TpaHc(hOPMHUPAT KOOPAMHATHTE B yIpaBisABallara Imporpama 3a ocra Ha
HHCTPYMEHTA T.€. Jia ObJaaT mpeodpasyBaHy CIPSAMO KOOpAWHATHATA CHCTEMa Ha MallWHATa.
IMTpu Bcnuku ceBpemennn CNC ce mpezyiara KoMaH/[a cBbp3aHa ¢ yIpaBleHHE Ha [IEHThpa Ha
HHCTPYMEHTa T.€. 3a TpaHCGOpPMHUpaHE Ha KOOpAMHATHTE. PasrieraHnd ca W3IOJI3BAHUTE
koMaHau mpu Bozeniu mpousBoautenu Ha CNC — Fanuc, Siemens, Heidenhain u np.
XapaxkTepHo 3a Tasd (YHKIHS € TOBa, Y€ KOraTo € aKTHBHA IpH NpPOMsHA Ha BIriioBara
opueHTanusaTa Ha octa Ha uHCTpyMeHTa CNC aBTOMaTHYHO H3YHC/ISBA HEOOXOIUMHTE
KOMITEHCHPAIIHM JBIKEHHUS 110 JIMHEHHHUTE OCH, TaKa Ye OCTa Ha MHCTPYMEHTA Jia OCTaHE Ha
KOOPJMHATH Ha ITOCJIeIHaTa IPOorpaMrupaHa TOYKa, HO B HOBa BIIIOBA TO3UIIHSL.

B rmaBa mepBa e OT/IeNI€HO BHUMaHHE HAa KOMaHIWTE M3IIOJI3BAHU 32 Ch3/IaBaHETO Ha
HaKJIOHEHa paboTHa paBHWHA mpu oOpabOTBaHEe Ha JAeTaimre 1O Meroda 3+2 ocH
(MHOTOMO3UIMOHHO 00paboTBane). IlpeacTaBeHH ca OCHOBHHTE KOMaHAM W METOIU Ha
3aJ]aBaHeTO Ha HaKJIOHeHa paboTHa pasuuHa mpu CNC na Fanuc (komanga G68.2), Heidenhain
(Cycle 19 u pynkuusra Plane Spatial) u Sinumerik (Traori). OcHoBeH mperJie/] € HalpaBeH Ha
KOMaH/IUTE U3I0JI3BAHN 33 KOMIICHCHpaHe Ha TrpemikaTa oT ycranossiane (G54.2 u G54.4).

AHamm3upaHH ca BB3MOXKHOCTUTE Ha MaKpONPOrpaMUpPaHETO (TapaMeTpudHO
MporpaMupaHne) 3a Ch3/laBaHe Ha MOTPEOUTEIICKH KOMaHIU Ype3 creruaiio ooprwiieHue ¢ G-
KOMaHJla KbM TIapaMeTpHyHa mojarporpama. Pasriiesan e cirydail Ha mapaMeTpryHa rnporpama
3a 00paboTBaHE Ha OTBOPH, YUHTO OCH Ca Pa3MOJIOKEHH BEPXY OKPBKHOCT.

B rnasa Bropa (CAD/CAM TeXHOIOTHH) Ce Pa3riIekKAaT HIAKOH HOBH CTPATETHH 3a
rpy0o o00paboTBaHe NpH EAHOBPEMEHHO YIpaBieHHe Ha 4 W S5 OCH MpelaraHd OT
npousBoautenute Ha CAM codryep, KaKTo U HIKOH BUCOKOIIPOM3BOAUTEIHH CTPATETUH ITPU
00paboTBaHe Ha poTalOHHO-cMMeTpruHu aetaiau (Prime Turning u Trochoidal Turning),
BKJIFOUMTEJIHO M CTPYrOBaHe C M3MOJ3BaHe Ha oc B Ha mammunu ¢ ¢pe3os cymopt (Multi Task
machine tool). Pasriemanm ca HAKOH mapaMeTpd CBBP3aHH C yIpaBJIEHHE Ha OCTa Ha
HHCTPYMEHTA NPH €HOBPEMEHHO YIIPaBJICHHE Ha 5 OCH B Cllydyail Ha OKOHYATEIHO YHUCTO
00paboTBaHe Ha MOBBPXHUHUTE C M3IOI3BAHETO HA PAJIMYCEH HHCTPYMEHT.

B Tasu rmaBa ce pasriexaaT BBIPOCH CBBP3aHU ChC CHMYJIAIUATA, KOHTPOJIA,
Bepu(dHKaUATa W ONTHMHU3ALMUATA HA YIPABISABALIIM TMPOrpaMU C H3IOJI3BAHETO Ha
crieranu3upan copryep Vericut. AHamu3upaHd ca Bb3MOKHOCTHTE 3a pa3paboTBaHe Ha
xuOpuaHa TexHosnorus Bspxy Meranopexemu Mamuuu ¢ CNC ¢ uznomnssanero na LMD rnasu
YCTaHOBEHHU B MHCTPYMEHTATHUST Mara3uH Ha MaminHaTa. AHanusa e 3a cucremara PTC Creo,
KBJIETO € pas3riielana Bb3MOXKHOCT 3a 3 U 5 0CHO 00paboTBaHe (M3rpaxaaHe) Ha MOBbPXHUHHUTE
Ha feraitna. [TpeamoeHusT moIXo/] € MpPOBEPEH BbB BUPTYallHa cpenaa Ha Vericut.

B MoHOrpaguuHUAT Tpyn ce pasriiexia Bb3MOXKHOCTTA 3a pa3paboTBaHE Ha I'PYNOBU
TEXHOJIOTUYHHU TpolecH ¢ usnoisBaHero Ha CAM cucremu. PasrnexnaHeTro e HarpaBeHO 3a
CAM cuctemara PTC Creo na 6a3a npumepen aetaiin. Crex pazpaboTBaHe Ha KOMIUIEKCEH
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JIeTaiil BCHYKM pa3MepH IOJUICKAIIM Ha TMPOMSHA CE 33JaBaT KaTro MapaMeTpH, KbACTO
yIPaBICHUETO MMa ce u3BbpHmIBa ¢ wu3nomBane Ha Family Table. PaspaGorBar ce
HEOOXOIMMUTE MHCTPYMEHTAIHU NPEX0H 3a 00paboTBaHe HAa KOMIUIEKCHUAT faetailn B CAM
cpena, ciiesl KoeTo 0THOBO ¢ u3noi3Bane Ha Family Table ce 3anaBa koii oT HHCTpYMEHTAIHUTE
npexonu aa ObJe BKIIOYEH KbM ChOTBETHUST JeTailn oT rpynata. Ha 0a3a Ta3u uHpopmMarus
aBTOMATHUYHO C€ Ch3/1aBa padOTEH BT HAa HHCTPYMEHTA, CJIe]] KOETO Ce H3BBPILBA TeHEPUPAHE
Ha yIpaBJsiBalia nmporpaMa 3a 00paboTBaHe Ha JeTailyia OT TpyIara.

B kpast Ha ri1aBa BTOpa ce pasriexa Bb3MOKHOCTTA 33 Ch3/laBaHEe Ha M3MEPBATEITHU
MporpaMu 3a KOOPJMHATHO-U3MepBaTeHd MamuHu. OCHOBHOTO MPEAUMCTBO C€ CHCTOW B
TOBa, 4e 1o eauH U ¢l CAD Mopen ce u3BbpIlBa reHepupane Ha HHCTPYMEHTAIHHU MPEXO0IU
3a 00paboTBaHE U U3MEPBAHE HA TOBBPXHUHUTE OT JIeTaia.

B rnaBa tpera (Pa3paboTBaHe Ha MOCTIPOIIECOPH) C€ MPEACTaBsl pa3padOTBaHETO Ha
MOCTIPOIIECOPH 3a CTPYT'OBH MAITMHU, 00pabOTBAIIH IIEHTPH U MHOTO(DYHKITMOH AJTHA MAIIUHHA
(Mazak Integrex i200ST) c¢ wu3mosi3BaHeTo Ha TeHepanusupan moctaporecop G-POST.
[TocTnpouiecopa 3a oOpaboTBaHe Ha pe3du ¢ rojisiMa BHUCOYMHA Ha Tpoduia Ha pe3daTa
(pecreKTUBHO TOJIIMa CTHIIKA) € pa3paboTeH Ha 0aza Ha MOAUGUIHMPAH aAJTOPUTHM.
XapakTepHO 3a cxemara Ha pabora e, 4e pe3dara ce pas3eisi Ha HIKOJKO CJIOs 0 BUCOYMHATA
Ha ipodrta, ycropeHa Ha HeliHaTa oOpasyBama. [Ipu o6paboTBane Ha pe3bara ce mocTposiBa
Turn mpodwu, KbIETO HETOBUTE pa3MepH MO OTHOIIECHHE Ha TUaMeThpa Ha pe3dara (3a BCEKH
CIION) ce YIpaBJIsBaT ¢ aHAIUTHYHH 3aBUCUMOCTH BhBeieHH mpo3oper; Relation wa PTC Creo.

[IpenoxeH € Moaxo.1 ¥ MOCTIPOIECOp 3a TEHEepHpaHe Ha yIPABIABAIIM IIPOTPAMH C
M3IIOJI3BAHETO HAa KOMaHJIa 3a yCTaHOBSIBAaHE HAa HAKJIOHEHa pa0OTHA paBHHMHA IPH paboTa 1Mo
Metrona 3+2 ocu. Ilpum paspaboTBaHe Ha IMOCTIpOIECOpa C€ H3MOJI3BAT KOMAHIWUTE 3a
TpaHchopmarus Ha KoopauHatHa cuctema (Matrix, Trans, Inverse) Ha crenuaan3upaH e3uK
FIL (Factory Interface Language), usmnomn3Bau npu renepaiusupan nocrmporecop G-POST. C
TSAX C€ WM3BBPIIBA ONPEACTSIHETO Ha KOOPAMHATUTE Ha JIOKAJHATa KOOpAWHATHA CHCTEMa
CTIpSIMO MAIlIMHHATA, T.C. Ta3W CIPSMO KOSITO C€ M3BBpIIBAa 00pabOTBaHETO B CHOTBETHATA
(noBa) briosa mo3uis. [IpeIOKEHHUAT MOIXO U TMOCTIIPOLIECOP € 32 5 OceBa MallMHa C
BEpTUKaJIHA KoMmIaHoBKa TuIl ,,aroika™ u CNC Fanuc, kpnero ce usnonsBa komanaa G68.2.
[IpeutoskeHUAT MOAXO0/] € U3CIICABAH OT aBTOPA U 32 Ipyra KOMIIaHOBKA MalllMHA U CHCTEMa 3a
ynpasienne (DMG DMU 50V ¢ Heidenhain iTNC 530). IToctipomecopute ca Bepuduiiupanu
B cpezia Ha VEricut, oT KbIETO ce J0Ka3Ba TAXHATa pabOTOCIIOCOOHOCT.

Paspaborenust moctmnporiecop 3a mamuHa Mazak Integrex i200 ST ¢ BHeapen B
npousBoicTBOTO Ha (upma BCK KentaBbp rp. psiHOBO, 32 KOETO € M3Ja/eH JOKYMEHT.
[Toctmporiecopa MoIbpxka CIACTHUTE Bh3MOKHOCTH:

* J3BexiaHe HAa KOMaHHUTE 3a He3aBHCUMa paboOTa Ha JBaTa CylopTa;

* JI3BexjaHe Ha HOMEpa Ha MHCTPyMEHTa 3aeqHo ¢ HeroBusaT ID kox mpu pabora c
(bpe3oB cymnopr;

* J3BejaHe Ha CIOMaraTeJIHUTE KOMaHIU 3a 3aBbpPTaHE/CIMpaHe Ha BpeTeHaTa
(dpe3oBo BpeTeHO, OCHOBHO M HACPEIIHO BpeTeHa), OloKupaHe/neblioKMpaHe Ha
KpBroBUTE OCH, N300p Ha pexuM Ha oOpaboTBaHe ((Pppe3oB WM CTPYrom), U300p Ha
BPETEHO-OCHOBHO MJIM HACPEIHO;

* 3ajaBaHe Ha KOMaHJUTE 3a NpOrpaMHpaHe Mo JUaMeThp (3a CTPYTOBUTE OINEPALUH)
WIN paguyc (3a MpoOUBHO-(PPE30BUTE ONEPALIUN);
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= U3Bexnane Ha komanna G68 3a 3aBbpTaHe HA KOOpAWHATHATA CUCTEMa IpH padoTa C
(bpe30oB cymoprT;

= l3BexjaHe Ha perucTpU Ha JOIBIHUTEIHUTE KoopAuHAaTHU cucteMu G54.1 Pn;

* Peanusupa NpexBbPIIIHE Ha JeTaiiIa MeX/ly JBETe BpeTeHa (OCHOBHO M HACPEIIHO);

* [lpu egHOBpEMEHHO yIpaBJeHUE HA TIET OCH HHCTPYMEHTAIHUAT IPEXOJ /1a U3I0JI3Ba
¢ynakuus TCP (G43.4);

* VmpaBieHHEe Ha HM3BEXKIAHETO HA YIPABISABAIlM TMPOrpaMH IMpH paboTa C JBara
cymnopra.

2. KALDASHEV TS., HADZHIYSKI P., NIKOLCHEVA G., STUDY WEAR TOOL WITH HIGHT-
SPEED MILLING, ENVIRONMENT. TECHNOLOGY. RESOURCES, REZEKNE, LATVIA
PROCEEDINGS OF THE 11TH INTERNATIONAL SCIENTIFIC AND PRACTICAL CONFERENCE.
VoLUME I, JuNE 15-17, 2017, p. 117-121, ISSN 1691-5402, SJR=0.183

DOI: https://doi.org/10.17770/etr2017vol3.2598

To3u noknmam pasriaekia W3HOCBAHETO Ha HWHCTPYMEHTAa MpPU BHUCOKOCKOPOCTHA
oOpaboTka Ha WHCTpyMeHTanHa cromaHa ¢ TBbproct HRC 63. M3HocBanero ce cienu
MEPUOIMYHO C TOMOINTA Ha YCTPOMCTBOTO 32 aBTOMATUYHO M3MEPBAaHE HA KOPEKIHsITa Ha
WHCTpYMEHTa (ABIDKMHA W paJWyC), pa3loJioKeH B pa0dOTHaTa 30Ha Ha MalldHATA.
Nzcnensanero e mpoeaeHo Ha ¢ppezoBa mamuaa RAIS M400 ¢ CNC Heidenhain iTNC 530i.

3. KALDASHEV TS., DEVELOPING LATHES POSTPROCESSOR GENERATING CYCLES OF
PROCESSING GROOVES, ENVIRONMENT. TECHNOLOGY. RESOURCES, REZEKNE, LATVIA
PROCEEDINGS OF THE 12TH INTERNATIONAL SCIENTIFIC AND PRACTICAL CONFERENCE.,
VOLUME |1, JUNE 20-22, 2019, PAGE 74-76, PRINT ISSN 1691-5402, ONLINE ISSN 2256-
070X;

DOI: http://dx.doi.org/10.17770/etr2019vol3.4186

B nacrosmiaTa ctatus ce pasriexaa Bb3MOKHOCTTA 32 pa3paboTBaHe Ha OCTIIPOLIECOP
reHepupalll UK 32 00paboTBaHe Ha paiauanHu U 4yenHU kaHanu B cpena Ha PTC Creo ¢
M3M0JI3BaHEeTO Ha reHepanusupan nocrupouecop G-POST u cnenmanusupan e3uk FIL (Factory
interface language). [IpemnoxxeHusaT moaxoa Mpu pa3paboTBaHE MOXKE Jla CE MPUIIOKU U TIPH
MTOCTIPOLIECOPH I'eHEePUPAIIH IIUKIH 3a Tpy0o u uncto crpyroBane (G71, G72 u G70).

4. KAngbmieB IIB., METOHOJIOTHS 3A PA3PABOTBAHE HA CIELUAAJAUPAHU
HOCTHPOLIECOPHU, U3IATEJCTBO JAMPEKT ChPBUCH3 OO/I, ISBN 978-619-7671-39-1,
2022T.

Kuurata Mertononorus 3a pa3paboTBaHe Ha CHEHUATU3UPAHH MOCTIIPOLECOPH €
oopMeHa B 1IeCT r1aBu ¢ 0011 odem ot 177 crpanuuu. B mbpBa riaBa ca pasrieqaHu HAKOH
reHepaIM3upaHu MOCTIpolecopr Ha Bojemw npousBoautenu Ha CAM codryep karo
PowerMill (PM Post), FeatureCAM (Xbuild), Esprit, PTC Creo (G-POST). CpbirecTBeHO
BHHUMAaHME € OT/EJNEeHO Ha reHepanuzupas noctmnpouecop G-POST nmopagu dakra, ye TOH e
OCHOBEH OOEKT Ha M3I0JI3BaHe B HacTosara KHUra. OG0CHOBAHU U OTPa3e€HU Ca OCHOBHUTE
(baxTOpH BOAEILIHN 10 HEOOXOUMOCTTA OT pa3paboTBaHE Ha MOCTIPOLIECOPH, KAaTO 3a HAKOH OT
TAX ca MpeJICTaBeH! NopoOHO ¢ MaTepua OTHACHII ce 7o mporpaMupane Ha MamuHu ¢ CNC.
OtneneHo € BHUMaHNE Ha OCHOBHMTE M3TOYHUIM Ha TPEIIKM Ha TEXHOJOIMYHATa CHCTeMa U
METOJIMTE 32 TSIXHOTO U3MEpPBaHe U KOMIIEHCHPAHE.
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BbB BTOpa rnaBa ce pasrmexnaar 3anmcutre B CL Data ¢aiima u Tsxaara cTpykrypa,
KaKTO U OCHOBHHMTE KOMaH/H, oriepaTopu u (GyHKUUM Ha crermanu3upan e3uk FIL (Factory
Interface Language) u3mos3BaH npu pa3paboTBaHe Ha CICHHAIM3MPAHU MOCTHpouecopu. B
Ta3u TJIaBa € IMPEJICTaBeHO pa3pabOoTBaHETO Ha CTPYrOB IOCTIPOLECOP TeHEepUpal]
MHorokpaTtHo moBTapsii ce G71 u G70 1 TakbB 3a MHOTOITPOXOHO Haps3BaHe Ha pe3da (G76).
[Tpu nmoctnpouecopa renepupant komanau G71 u G70 ce u3nonssa Taka Hapeuenust MUDF
(Manufacturing User Define Feature), ¢ KOHTO 3HAYMTENHO C€ HaMalsBa BPEMETO 3a
pa3paboTBaHe Ha HHCTPYMEHTAIHHUTE TPEXO/IN.

B Tpera rmaBa ce pasriexnaa mpoOiema Mpu HW3pabOTBAHETO HA ABJIOOKHM U TECHHU
KaHaJIM Pa3IOJIOKCHU 110 BUHTOBA JIMHA BbPXY HWIMHAPHUYHA IOBBbPXHUHA IIPH I/I3pa6OTBaHe
Ha Taka Hape4YeHHUTe ,,TOTUIM BAJIOBE 3a IMPOU3BOJICTBO HA CAHUTapHH aOCOpOEHTH. 3a
yBEJIIMYaBaHE Ha TPOW3BOAMTEIHOCTTA € TPEIIOKEH TOCTIPOLECOp 3a CTparerus 3a
00paboTBaHe ¢ yChBBPIICHCTBAHA TPACKTOPHS HAa MHCTPYMEHTA JUCKOBa (pe3a (IIUpKyIIsp) 3a
n3paboTBaHE Ha MpeXkaTa OT KaHaJIM Pa3NoJIo’KeHa BbPXY LMINHIPUYHATA TOBbPXHUHA.

B uerBbpTa rn1aBa ce pasriex/aa pa3paboTBaHETO Ha MOCTIPOIIECOP 32 MAILIMHA CTPYTOB
IIEHTHP C HACPEIIIHO BPETEHO, KHCTO MPHU MPEXBBPIISHE HA JIeTaia MeXIy JIBETE BPETCHA Ce
M3T0JI3BAT TOTPEOUTEIICKH ITUKBII.

[lera rnaBa e mocBeTeHa Ha BepuUKalMITa Ha pa3pabOTEHUTE MOCTIPOIIECOPH B
NpeAXOJHUTE TJIaBM Ha KHHUTATa. OTpaSGHI/I Ca OCHOBHHUTC C€Talld IIpyU H3BLPUIBAHC Ha
cuMynanusaTa u Bepudukanus B Vericut. [IpeacraBenn ca Bb3MOXKHOCTUTE 32 Ch3J[aBaHE Ha
KMHEMaTH4YeH MOJeJl Ha MalllMHa C HACcpellHO BpeTeHo Ha 0a3aTra Ha MpuMep, KaKTO U
KOH(pUrypupaHe Ha HAKOW MOATOTBUTEIHU M CIOMAraTelHi KOMaHH C U3M0JI3BaHETO Ha Taka
HapeuenuTe Vericut Macro.

N3mepBaHeTo Ha IPEUIKUTE OT YCTAHOBSIBAHE U KOMIIEHCHUPAHETO UM C MOCTIIPOLIECOP
pu 4 u 5 oceBo 00pabOTBaHE € MPEJACTABEHO B II€CTa IJ1aBa. TaMm ca aHaTM3UpaHU OCHOBHUTE
W3TOYHMIIM HA TPEHIKU MPU 3aTOUYBAHETO HA POTALIMOHHM IIAHIMU 332 CAHUTapHU aOCOpOeHTH
npu oOpaboTBaHETO MM BBPXY (pe3oBa mammHa ¢ 5 ocu. Pa3paboTeH e anropuTeMm 3a
M3MepBaHe U KOMIICHCHpaHe Ha IPelIKkaTa OT yCTaHOBABaHE Ha 0a3aTa Ha MaTeMaTU4YeH MOJIE.

5. KALDASHEV Ts., DEVELOPMENT OF A PARAMETRIC PROGRAM FOR PROCESSING A
HYPERBOLIC SURFACE ON A LATHE MACHINE, ENVIRONMENT. TECHNOLOGY. RESOURCES,
REZEKNE, LATVIA PROCEEDINGS OF THE 12TH INTERNATIONAL SCIENTIFIC AND
PRACTICAL CONFERENCE., VOLUME |11, JUNE 20-22, 2019, PAGE 70-73, PRINT ISSN 1691-
5402, ONLINE ISSN 2256-070X;

DOI: https://doi.org/10.17770/etr2019vol3.4037

B crarusra ce pasriiexna pa3pabOoTBaHETO HA MapaMmeTpuyHa (Makpo) mporpama 3a
o0paboTka Ha XxUNepOOIUYHA MOBBPXHIHA BbpXY cTpyroBa mamuHa ¢ CNC. 3a pa3paboTBane
Ha MaKpoIrporpaMara ca M3IM0J3BaHU aHAIUTUYHU 3aBUCUMOCTH, B pe3ynrat Ha koeto CNC
ABTOMATHYHO H3YHUCIISABA KOOPJAWHATHTE HA MEXKIMHHUTE TOYKH OT TPACKTOpHsTAa Ha
uHcTpyMmeHTa. OneparopsT 3a ukbid WHILE ce u3nonssa 3a ynpaBieHne Ha U3MBIHEHUETO
Ha WHCTPYMEHTAIHUAT mpexo. DyHKIMOHAIHOCTTa Ha Makpomporpamara € npoBepeHa BbB
BHUpTYyallHa cpefia ¢ moMoITa Ha Vericut

6. KALDASHEV TS., METHOD FOR MEASURING ERROR ESTABLISHMENT IN 5-AXIS MILLING
MACHINES WITH A TOUCH PROBE, ENVIRONMENT. TECHNOLOGY. RESOURCES, REZEKNE,
LATVIA PROCEEDINGS OF THE 12TH INTERNATIONAL SCIENTIFIC AND PRACTICAL
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https://doi.org/10.17770/etr2019vol3.4037

CONFERENCE., VOLUME |11, JUNE 20-22, 2019, PAGE 77-80, PRINT ISSN 1691-5402, ONLINE
ISSN 2256-070X,

DOI: https://doi.org/10.17770/etr2019vol13.4190

B HacrosmusAT 10KIaA ce mpeiara MeTo 3a U3MepBaHe ¥ KOMIICHCHUPAHe Ha rperkara
OT ycTaHOBsBaHE. l3MepBaHeTO ce W3BHPILIBA C M3MepBaTeNHA IJIaBa, a W3MepBaTelHATa
nporpaMa e Makpo mporpama. Pa3paboTeH e MaTeMaTHYeH MOJIEN 32 ONMTHO OIpEAeIsTHE Ha
rpelniKara OT HeChBIIaJaHETO Ha OCTa Ha BEPTEHE Ha JeTaiia ¢ pu3ndeckaTa oc Ha BbPTEHE Ha
maca C. [IpemioxkeH € U BUPTYaJHO M3CIIEABAH MOJXOJ 3a KOMIIEHCHPAHE Ha Ipelikara OT
YCTaHOBSIBaHE KaTo CE U3I0JI3BA ITOCTIIPOIIECOP 32 KOHKPETHATa MallHHa.

7. KALDASHEV TsS., HADZHIYSKI P., STUDY OF ERROR ESTABLISHMENT IN MILLING
MACHINES WITH 5 AXES, ENVIRONMENT. TECHNOLOGY. RESOURCES, REZEKNE, LATVIA
PROCEEDINGS OF THE 12TH INTERNATIONAL SCIENTIFIC AND PRACTICAL CONFERENCE.,
VOLUME |11, JUNE 20-22, 2019, PAGE 81-83, PRINT ISSN 1691-5402, ONLINE ISSN 2256-
070X;

DOI: https://doi.org/10.17770/etr2019vol3.4187

B HacrosmuAT mokian € u3cieaBaHa TOYHOCTTa Ha oOpaboTBaHE HAa POTALMOHHA
I[aHIla BbPXY MaIIMHA C 5 OCH U CIIEUAIHO PUCTIOCO0IEHNE — AUCK ChC CUCTEMA OT OOJITOBE.
AHanu3upaHu ca IPelIKUTE OKa3Ballly BIUSHUE BbPXY TOYHOCTTa Ha 00pabOTBaHE U TAXHOTO
M3MepBaHe U HaMallABaHEe B JOMYCTHUMH T'paHUIM. B pe3ynrar Ha u3MepBaHeTo € pa3paboTeH
BHUPTYaJieH MOJIEJI Ha paJdaiHoTo OuMeHe Ha JeTailja CIpsMO peajHaTra oC Ha 3aBbpTaHE Ha
MaIlIMHATA.

8. KALDASHEV Ts., (2020) DEVELOPMENT OF A POSTPROCESSOR FOR TURNING CENTER AND
MULTI-TASK MACHINE WITH MULTI-CHANNEL CNC SYSTEMS, PROCEEDINGS OF CBU IN
NATURAL SCIENCES AND ICT, 1, 28-32.

DOI: https://doi.org/10.12955/pns.v1.117

B HacrosimaTa cratus ce pasriex/aa Bb3MOKHOCTTA 32 pa3padoTBaHe Ha MOCTIPOIIECOP
3a MalllMHHU CTPYTOBU IEHTpH ¢ jaBa cynoprta u apykaHamaun CNC cuctemu ¢ ¢popmar Ha NC
mporpamara xapakrepen 3a mamuau Mazak Integrex | series. Xapakrepno 3a te3u CNC ¢ ToBa,
4e ce U3I0JI3BAT JIBE MPOrPaMH 3a YIIPaBJICHHUE Ha CYIIOPTUTE HA MAIlIMHATA — 10 €JTHA 33 BCEKH
cymopt. 3a pemraBane Ha 3amadara ce usnoiassa CAD/CAM cucremara PTC Creo, kpaero ce
pa3paboTBaT MHCTPYMEHTAIHUTE MPEX0u 3a 00paboTBaHe Ha jaetaitnmute. [locTnpornecopa e
codryep, koiito Tpanciaupa CL Data daiina T1.e. mpeBprimia ro B NC mporpama c
MOATOTBUTENHU, TEXHOJOTHYHU U CIIOMaraTelHi KOMaH/M 3a yIpaBJeHUE Ha MallvHaTa. 3a
paspaboTBaHe Ha moctiporecopa ce usnomsa G-POST, koiito e unrerpupan 8 CAD/CAM
cucremara PTC Creo. 3a pemiaBane Ha 3a7jayaTa ce M3I0JI3Ba CIIEIUAIN3UPaH MPOTrPaMeH €3UK
FIL (Factory Interface Language), kbaeTo ¢ HeroBute GyHKIIMN U Bb3MOXKHOCTH 33 paboTa ChC
¢aiinoBe B ASCII xon ce moctura kpaitHata 1ea — NC nmporpama BbB ¢opMar XapakTepeH 3a
mamman Mazak Integrex | series.

9. KALDASHEV, TsS., POSTPROCESSOR AND MACRO PROGRAM FOR CALCULATION OF THE
DISPLACEMENTS OF THE WORKING COORDINATE SYSTEMS WHEN WORKING BY THE
METHOD 3 + 2 AXES, ENVIRONMENT. TECHNOLOGY. RESOURCES. REZEKNE, LATVIA
PROCEEDINGS OF THE 13TH INTERNATIONAL SCIENTIFIC AND PRACTICAL CONFERENCE.
VOLUME 3, P.130-133, ONLINE ISSN 2256-070X
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DOI: https://doi.org/10.17770/etr2021vol3.6512

B HacrosmaTa cratus ce pasriex/a Bb3MOXKHOCTTA 32 pa3padoTBaHe Ha MOCTIPOIIECOp
U MaKpo mnporpamMa 3a aBTOMATHYHO H3YUCIIABAHC W BBBCKIAAHC HA HU3MCCTBAHUATA Ha
paboTHUTE KOOpIWMHATHU cHCTeMHU npu pabora mo wmeroma 3+2 ocu. H3momsBa ce
BB3MOXKHOCTTA 3a B3eMaHe Ha uHpopmanusata ot CL Data ¢aiina u nocnenpamara u ynorpeda
OT Makpo Iporpama 3a OINpEJIeIeHU NpecMsATaHus. 3a LeNTa ce W3IO0J3Ba T'eHepau3upaH
noctapouecop G-POST u cnenmanuzupan e3ux FIL.

10. KALDASHEV TS., VERICUT - CONFIGURING CNC SYSTEMS FOR TURNING CENTER WITH
SUB-SPINDLE, ENVIRONMENT. TECHNOLOGY. RESOURCES. REZEKNE, LATVIA PROCEEDINGS
OF THE 13TH INTERNATIONAL SCIENTIFIC AND PRACTICAL CONFERENCE. VOLUME 3, P.134-
136, ONLINE ISSN 2256-070X

DOI: https://doi.org/10.17770/etr2021vol3.6544

B HacrosmusaT nokiaz ce pasriiexaa KOH(QUIypupaHeTO Ha HSAKOM MOJArOTBUTEIHU U
cnomaratenin komaHau 3a CNC cucrema Fanuc 181 TB 3a mammHa cTpyroB HLEHTBp C
HACPEILHO BPETEHO KAaTO CE€ M3IOJ3BAT CIELUAIHO pa3pabOTEeHN 3a LIeITa MaKpOCH HapedeH!
Vericut makpo. B mo-romsiMa d9acTt OT ciay4auTe TOBa C€ Hajara Iopajd TOBa, 4e B
6ubnuorekara Ha Vericut or MamuHu 1 CNC cuctemH s HiMa KOHKpETHATa MallliHa U CUcTeMa
WIM HE OTrOBapsT Ha pealHuTe TaKWBa, T.€. HAMa ChBMaJieHuEe Mexay Tax. HeoOxoaumocrra
ot koHpurypupane Ha CNC cuctemara 3a ynpaBjIeHHE € CBbp3aHa C TOBa Ja MOXE Jia ce
U3BbBPIIBA CUMYJAlMs, ONTUMH3AIMs U BepuUKalUs Ha YNpaBisBallUTEe MPOrpaMu BbB
BUpTyaJlHa Cpeja, Npeau Ja ce MpeMUHe KbM 00paboTBaHE Ha JAETaillinTe BBPXY peajHaTa
MallliHa.

11. OctPEB H., KAJIbIIEB IIB., HTHOBATUBHA TEXHOJIOTHS 3A ITPOUW3BOJIUTEJIHO
OBPABOTBAHE HA LED OCBETUTEJHU TEJA, MJUIAJEXKA HAYYHA KOH®EPEHLIUSA
»VIAIIIMHU, THOBALIMA, TEXHOJIOI MU, 8-9 HOEMBPU 2018 T, ,, BBJATAPCKO CIIMCAHUE 3A
HHKEHEPHO IMPOEKTUPAHE* ISSN 1313-7530, 5PO# Ne 37;

https://bjed.tu-sofia.bg/items/BJED-0037(2018).pdf

B mnacrosmata paGotra e mpeioxeH W M3CIEABAH METOJ 3a IMPOU3BOJIUTEIHO U
HazexaHO obpaboTBane Ha LED ocBeTuTenHU Tesia O HOBAa MHOBATUBHA TEXHOJIOTHSL, KbJETO
Ce M3MO0JI3Ba U MPOU3BOJIUTENIEH HHCTPYMEHT - Iupkyjsp. [IpoBeneHo e BUpTyanHO U
(buznyuecKo u3cieBaHe Ha MPeUIokKeHaTa TEXHOIOrusl. BaXkHO MpeIMMCTBO Ha TO3U METO/ €,
4ye 00pabOTBaHETO Ha JeTaillia ce M3BBHPIIBA MPH €IHO yCTaHOBsiBaHE Ha 4 ocHa (pe3oBa
MamnHa Emco E600 csc CNC. [lo TO3u HauMH ce OcCUTrypsiBa BUCOKA IPOU3BOIAUTEIHOCT,
TOYHOCT U HAJIKIHOCT Ha 00paboTBaHeTo. Pa3paboTBaHeTO HA MHCTPYMEHTAITHUTE IPEXOIU
ce m3BbppiiBa B CAD/CAM c uznonzsanero Ha cucremara PTC Creo.

12. KAaabEB 1IB., PASPABOTBAHE HA KHHEMATHUYEH MOJEJ HA MAIIMHA CTPYI'OB
HEHTBP C HACPEIIHO BPETEHO C VERICUT, MJIAJEXKA HAYYHA KOH®EPEHIIUS
»VIALIIMHA, THOBALIMA, TEXHOJIOIMU*, 8-9 HOEMBPHU 2018 T, ,, BBJATAPCKO CIIMCAHUE 3A
WHXEHEPHO MPOEKTUPAHE® ISSN 1313-7530, bPO# Ne 37,
https://bjed.tu-sofia.bg/items/BJED-0037(2018).pdf

B HacTosmusT nokiaanm ce pasriicikaa Bb3AMOKHOCTTA 3a pa3pa60TBaHe Ha KHHEMATH4YCH
MOJCII 3a MallhuHa CTPYTOB HCHTBP C HACPCHIHO BPETCHO C HU3IIOJ3BAHCTO HaA Vericut.
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KunematnyHusT Mozen ce u3rpaxzaa Ha 0Oa3a HepapXWyHa CTPYKTYpa, KBAETO MEXIy
OTJEJIHUTE BB3JIM HA MAlllMHATA CE 3a/1aBaT pa3jIMYHU BPH3KU B 3aBUCUMOCT OT TOBA 110 KaKbB
Ha4YMH C€ JIBMXHM BCEKU €IMH OT M3IBJIHUTEIHUTE OPraHU Ha MallMHATa. BeaHbk cb3aaleH
KMHEMAaTUYHUAT MOJEN MOXKE J1a C€ U3I10JI3Ba MHOTOKPATHO 3a IPOBEpKa U ONTHUMM3ALMUI Ha
ynpasisBamuTe nporpamu reHepupanu ¢ CAM cucrema. M3non3Baiiku KHUHEMaTUYHUAT
Mojen cucremara Vericut e B ChCTOSIHME Ja CIIC/IU 10 BpeMe Ha 00pabOTBaHETO 3a KOJIM3HUS
MEXJy MHCTPYMEHTa W M3II0JI3BaHaTa €KUIIMPOBKA 33 YCTAHOBSBAHE Ha JAETailjga U MEXAy
WHCTPYMEHTa U 00padOTBAaHUTE TOBBPXHUHH (TIOAPSI3BAHE).

I1l. IIPMHOCH HA KAHJIUJATA

ITPMHOCH IO MOHOTPA®UYHUS TPV

. ®opmyaupane niM 000CHOBaBaHe Ha HOBA HAy4HA 00J1aCT MJIH MPOOIeM

Il.  Jloxa3BaHe c HOBM Cpe/ICTBA HA ChIIECTBEHH HOBHM CTPAHHU HA Be4e ChIeCTBYBAIU
HAY4YHH 00acTH, NPo0JIeMHU, TEOPUHM U XHIIOTEe3H

HquHO-HDHHO)I(HH IIPpUHOCHU

1. JloxazaHa e BB3MOKHOCTTA 3a pasimpsiBaHe Ha mnpuioxkerHrnero Ha CAD/CAM
coryepa PTC Creo He camo B 00JIlacTTa Ha OTHEMAaHETO Ha MaTepuaj OT JIETAlId C
pa3inyHa TOJIEMHHA W TUIOpPa3MepH, HO W 3a J00aBsiHE Ha TaKbB BBPXY TAX TPHU
W3IOJI3BAaHE Ha CIEIMajHa TJ1aBa 3a AJWTUBHO IPOU3BOJACTBO, YCTAHOBEHA BbHB
BpeTreHoTo Ha MeTtanopexenia mamuHa ¢ CNC ynpasienne. ToBa € mMOTBBPACHO MPHU
M3BBPILICHA CUMYJIAIIUU ChC COPTyepeH MpOoayKT Vericut;

I1l. Cwb31aBaHe HAa HOBH KJacCH(PUKANNH, METOAH, KOHCTPYKIHH U TEXHOJIOTHHI

Hay4yHO-IpHJIOKHHA TPUHOCH

1. TlpeanoxxeH e HOB XHOpPUAEH METOJI 3a pAa3MIUPSBaHE HA TEXHOJIOTHYHUTE
Bb3MOxkHOCTH Ha CAM cucreMd U MHCTPYMEHTAJIHUW MallWHH, MpeJHa3HAUYCHU 3a
cUMyliupaHe u o0paboTBaHE Ha JETallil Ype3 CTPYKKOOTHEMaHE, IMOCPEICTBOM
no0aBsiHe HA MaTepHUal;

2. Pa3paboteH e yHHHIIMPAH U3UUCIUTEIICH MOIYJI 32 BIPakJ]aHe B MIOCTIIPOLIECOPH 3a
ONpelieNisHE Ha brblla HAa 3aBbpTaHe Ha pPaOOTHU KOOPAMHATHH CHCTEMHU MPH
00paboTBaHe Ha KOPIYCHH JETAlIM MO MeToja 3+2 OCH Ha MAIlMHU C Pa3IndHH
cuctemH 3a 1 poBo-nporpamuo yrpasienue Fanuce, Sinumerik, Heidenhain u npyru;

3. Momudumupan u uscnensan ¢ texHosorudeH anroputbM B CAD/CAM cpena Ha
codryepa PTC Creo 3a oO6paboTBaHe Ha pe30u ¢ ToIsiMa BUCOYMHA Ha Mpoduia;

4. 3a u3NbJIHEHHE Ha TEXHOJIOTHA 3a 00paboTBaHE HAa pe3dU ¢ roysiMa BUCOYMHA Ha
npoduiia BbpXy cTpyrosu MmaminHu ¢ CNC ca MHTEerpupaHu aHIUTHYHU 3aBUCUMOCTH
B pa3paboTeH MOCTIPOIIECOp 3a TeHEpUPaHE Ha YNPaBJIIBALIHN IPOrPaMH;

5. HpezmoxceH € TCXHOJIOTUYCH IMOAXOH 3a ChUYCTAHO HU3IIOJ3BAHC HA CHUMYJIALIMU 34
o6pa60TBaHe U KOHTPOJI HAa NNOBBPXHUHUTEC HA JIeTan IIpHU U3IIOJI3BAHC Ha HCTOBUA
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usxoneH 3D Moen, kKaTo 1o TO3U Ha4YMH ce ochlnecTBsiBa Bepurara ,,CAD-CAM-CNC-
CMM*,

Ipni0oKHU OpUHOCH

1. Pa3paboteH u anpoOupaH € MOCTIPOLECOP 3a Ch3[aBaHE HA YIPABIIABAILN IPOTPAMU C
H3M0J3BAHC Ha rCHECPpUPAHU IIOATOTBUTCIIHU KOMAaHIX 34 aBTOMATUYHO U3YHCIIABAHC HA
TOYHUTC KOOPAWMHATH HaA PA3MOJOXKCHHC HAa HAKIIOHCHU pa6OTHI/I PaBHUHU CIPAMO
OCHOBHATa KOOpAMHATHA cucTeMa (Ha 00paboTBal LIEHTHD);

2. Pa3paboTeH W BHUPTYyaaHO € HM3CJICBAH IMOCTIPOIECOp 3a 00paboTBaHe Ha pe3du C
roJisiMa BHUCOYMHA Ha HpO(l)I/IJ'Ia IIpyU HM3IMOJI3BAHC Ha MOI[I/I(bI/IHI/IpaH AJIrOpUTBM 34
pasnpezensHe Ha BUCOYMHATA Ha TpoduiIa Ha CIIOEBE;

3. Paspaboten e mocrmporiecop 3a (mudporo) ynparienne Ha mamuHa Mazak Integrex
1200 ST”, BHeapeH B nmpousBoacTBoTO Ha hupma ,,BCK Kenrabp* B rp. dpsHoBo;

4. W3cnenBana € BB3MOXKHOCTTA 32 Ch3[aBaHE HA MPUWIOKHU MOTpeOUTENCKH G-KOMaHI!
Ha OCHOBATa Ha MaKpOMpOrpaMHUpaHe, Pa3IudHu OT CTaHaapTu3upanure mo [SO;

5. IlpemnoxkeH e mojaxoj 3a pa3paboTBaHE Ha TPYNOBU TEXHOJOTMYHU IPOLECHU MPU
MPOCKTUPAHU KOMITJIEKCHH JieTaiinu ¢ u3noisBane Ha CAD/CAM cucremu;

IV. TlonyyaBaHe Ha NOTBbPANTENHH GaKTH

Tpui0KHU IPUHOCH

1. AnpoOupaHu U WIIOCTPUPAHU Ca MPHUIOKHU MPUMEPH, OHATJIeAsBaIld Bb3MOXKHOCTU
3a OTCTpaHsIBaHE Ha KOJau3uH, npu usnoisBaneto Ha CAM cucremute: PTC Creo, NCG
CAM u codryepen npoaykT Vericut;

IIPMHOCH 1O MPEJICTABEHUTE NYBJUKAIIAA

|.  ®opmyaupaHe njin 000CHOBABaHe HA HOBA HAYYHA 00J1aCT WJIM NPodJIeM

Il.  loxa3BaHe c HOBM cpe/ICTBA HA ChIIECTBEHU HOBHM CTPAHH HA Beye ChIeCTBYBAIIU
HAY4YHH 00acTH, NPOOJIeMH, TEOPUH U XUIIOTE3U

Hay4Ho-npunoXHU IPUHOCH

1. OnutHO € yCTaHOBEHO W MOTBBPICHO, Y€ MPU BUCOKOCKOPOCTHOTO (hpe3oBaHe, clie]
HAYaJIHOTO OTHOCHTENHO MO0-OBbp30 HapacTBaHE Ha W3HOCBAHETO HA HHCTPYMEHTA,
BCIIE/ICTBHE Ha HETOBOTO cpabOTBaHe, Cle/[Ba MPOIBIDKUTEICH TIEPUO/I, B PAMKHUTE Ha
KOWTO Ce IMOCTUra BUCOKA TOYHOCT Ha Iporpamupanus pasmep (B4.1);

2. OnuTHO € YCTaHOBEHO, Y€ IpU YyBelWYaBaHe Ha nepudepHara CKOPOCT Ha
UHCTPYMEHTHTE 32 BHCOKOCKOPOCTHO (hpe30BaHe M3HOCBaHETO UM HamaisiBa (B4.1);

3. HW3cnensana e TOYHOCTTAa NMpHU aBTOMAaTHMYHO HM3MEpBaHE Ha paauyca Ha ¢pesa c
n3non3Bane Ha ycrpoiictBoTo TT140. YcTaHoBeHO e, ue, pu OTUYNTAHE HA TAHHUTE OT
M3MEpBAaHETO Ha BCEKU 3b0 HA MHCTPYMEHTA, Ce TIOCTUTa rapaHTHpaHa BUCOKA TOYHOCT
IIpH OTIpeieisiHe Ha quaMeTpainHus pasmep (B4.1).
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I1l.  Cwb3naBaHe HAa HOBM KJaCH(PUKANNH, METOAH, KOHCTPYKIHH U TEXHOJIOTHHI

Hay4yHo-npuj10KHA IPUHOCH

1. WM3cnensana e HOBa TexHoJoOrus 3a oOpaboTrBane Ha koprnycute Ha LED ocBeTutennu
Tela, XapaKTEePU3Npalla Ce ¢ IIOCIEeI0BATEIHO IPOPSI3BAaHE HA OXJIAXKIAIUTE KaHAIH C
auckoBa (Qpe3a (UMPKYJSIp) M TOCIEABAIIOTO UM J1000paboTBaHE C YEITHO-
nuiIHApudeH uHeTpymeHt (1'8.1);

2. TlpemtokeH € anropuThM Ha MOCTIIPOIIECOpP 32 MHOTO(YHKIIMOHAIHA MamuHa Mazak
Integrex 1200 ST 3a peanm3mpaHe Ha TEXHOJOTHS 3a €IHOBPEMEHHO WM
IIOCJIEZIOBATEIHO yIpaBieHue Ha JBaTa i cynopta (I'7.4).

Tpri10KHU IPUHOCH

1. TlpeanoxxeH e MoJIXOJ, IpU KOWTO, IpU H3MOJI3BaHE Ha cnernuannzupanus e3uk FIL
(Factory Interface Language) 3a pa3paboTBaHe Ha MOCTIPOIIECOPH, CE€ BB3MpUEMA U
obpaborBa mHpopmarus ot CL Data ¢aity, koATO0 ce BBBEXAa B MapaMeTpUYHA
nporpama (I'7.5);

2. Pa3paboTeH u BUPTYaIHO € U3CIeIBaH IMOCTIIPOIIECOp 3a TeHEpUpaHe Ha YIPaBIIsBAIN
nporpamu 3a ctpyrosu mammHu ¢ CNC-ynpaBiieHHe Npy U3MO0I3BAHETO HA UK 32
oOpa0oTBaHe Ha paJualiHU U YeJIHU KaHanu ¢ uznonsBadero Ha MUDF (Manufacturing
User Define Feature) (B4.2);

3. PazpaboTeHm W ONUTHO ca W3CIEIBAaHM MOCTIPOIIECOpP W MakKporporpama 3a
AaBTOMATHYHO W3YHCISBAaHE H BBBEXKJAHE Ha W3MECTBAHETO Ha pPa0OTHHUTE
KOOPJWHATHHU CHCTEMH MpH u3noyBane Ha OinepoBu Tpanchopmaruu (177.5);

4. TlpemnoxkeH e W € pa3pabOTEH MOAYN 3a MOCTIPOIECOp, TeHEpUpal] YIpaBIsBaIld
nporpamu 3a obpaborBamus 1eHThp Mazak Integrex i200ST, 3a (eqHOBpEeMEHHO WU
MOCJIeIOBATEIHO) yIIpaBjieHue Ha aBara My cymopra (I'7.4);

5. OnuTHO € ompejieneHa TpeliKara OT YCTAaHOBSBAaHE Ha pPOTAIMOHEH JETailil B
NaTpoHHUKA Ha MacaTa Ha oopaborBa neHTHp (MC 032) npu CAD-Moaenupane BbB
BuptyanHa cpena (I'7.3);

6. IIpemiokeHa e KOHCTPYKIIMS Ha [IEHTPOBAIIO MPUCTIOCOOJIEHUE (IMCK ChC CHCTEMA OT
00JITOBE) 3a MOBHINIABAHE HA TOYHOCTTA MPU YCTAHOBSIBAHE HA POTAI[MOHHH JICTAMIIH
KbM MacuTe Ha oOpabdoTBamu rieHTpu (1'7.3).

IV. TlonyuyaBaHe HA NOTBBbPAUTENHHU (paKkTH

ITpunoXXHU IPUHOCH

1. B pesynraT Ha OpoBeJICHO BUPTYAIHO M3CJIEBAaHE HA TEXHOJIOIUs 3a 00pabOTBaHe Ha
kopnycute Ha LED ocBernrenHu Tena, XapakTepusupalla ce ¢ IO0CJIEN0BaTEIHO
M3II0JI3BaHE HA JMCKOBA M MajIoBa (hpes3a, € yCTaHOBEHO YyBCTBUTEIIHO YBEIMYaBaHE
Ha TPOM3BOJUTEIHOCTTa Ipu oOpaboTBaHeTo MM ¢ 40%, copsMo KiacHueckara
TEXHOJIOT U, TP KOSATO CE U3I0JI3BA CaMO €/1Ha YeTHO-IMInHIpuyHa dpesa (I'8.1);

2. PazpaboreH e ajuropuThbM U MapaMeTpUyHa Mporpama (MakpomporpaMa) 3a
oOpaboTBaHe Ha XuIepOOJUYHA TOBBPXHMHA BbpPXYy cTpyroBa MammuHa c¢ CNC-
yIpaBJIeHUE 32 Bb3CTAaHOBSABAHE HA TOYHMS pabOTEeH NMpodui Ha BAJII[OBAIIM POJIKU 3a
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npokat. IIporpamara e anpobupaHa BbB BUPTyallHaTa cpela Ha cCOPTyepeH MPOIYKT
Vericut (I'7.1);

3. Pa3paboren e KkuHEeMaTW4YeH MOJET Ha CTPYroB IEHTHP C HAcpemHo BpereHo Emco
Maxxturn 45 ¢ u3non3BaHeTo Ha codpTyepeH npoaykT Vericut. [Ipemioxen e moaxon 3a
HeroBaTa BepudHKanus ¢ u3noisBaHe Ha ¢yHkuusata AutoDiff BB Vericut 3a
aBTOMATHYHO ONpEACIsIHE HAa €BEHTyallHu HechoTBeTCTBHA Mexiay CAD monena u
pesyarara ot cumyaiusta (I'8.2);

4. Kou¢urypupanu ca cnoMaraTteJHd KOMaHId ¥ KOMaH/H 32 IIUKIX 32 00paboTBaHe Ha
panualHu ¥ aKCHAIHU OTBOPH, MPH U3IMOJ3BaHE HA BB3MOKHOCTHTE HAa COPTyepeH
npoayKT Vericut 3a CHMyJanus, KOHTPOJN W BepuUUKAIMs HAa HWHCTPYMEHTATHU
MIPEXOJH, U3IIBIHABAHA BBPXY CTPYIOB LIEHTHP C HACPEHIHO BPETEHO, Mojen Emco
Maxxturn 45 (I'7.6).

V. Ilenaroruyecku IMPpUHOCHU

1. IlpenogaBaHM OT aBTOPA aKTYAJHH JAMCHMILIMHU 0 CJEeJHUTE KypCcOBe 3a CTyJeHTH
OKC Bbakauaasbp u OKC Marucrsp or ®UT u ®PKCT:

3a ctyaeHtu ot PUT:

1.1. ,IIporpamupane Ha CNC mamuHu® — 3a CTyJeHTUTe OakajaBpH OT CIIELHUATHOCT
KIITM;

1.2. ,,VI3paboTBaHe Ha jaeTailii cbe ciaoxkHa (opma ¢ momomnira Ha CAM cucremu - 3a
cTyneHTuTe 6akanaBpu oT cneruaitHoct KITTM

1.3. ,Ilporpamupane Ha HWHIYCTPUAIHU CHUCTEMH — 3a CTYyJICGHTUTE OakajaBpu OT
crerranaocTt JUT;

1.4. Ilporpamupane Ha CNC mamuuu ¢ CAM cuctemMu* — 3a CTyACHTUTE MarucTpu OT
cnerunaiaHoct KITTM;

1.5. ,,NC nporpamupane Ha CJI0XKHH (HOPMHU* - 32 CTyICHTUTE MarucTpHU OT CIIEIUATHOCT
JUT;

3a ctyaentu ot PKCT:

1.1. ,Ilporpamupane mHa CNC mammaM u cucTeMu - 3a CTYJIEHTUTE OakajlaBpuh OT
cuermannoct UTU

2. Y4eOHUIIU U Y4eOHU MOCOOUS B KOUTO KAHIAUIATHT € aBTOP WU ChaBTOP:

2.1. Xamxuiicku I1., Kangpmes LIB., [Iporpamupane na CNC mammnau ¢ CAM cucremu,
TY-Codus 2016, ISBN 978-619-167-231-8;

2.2. Xamxuiickn II., Kangpme [IB., PomanoB b., PvkoBomcTtBo 3a maGoparopHu
ynpaxseHus no nporpamupane Ha CNC mammny, TY-Codus 2015, ISBN 978-619-
167-171-7;

2.3. Kangsme [[B., CAM/CNC texHonoruu, uzaarenctBo aiipekt CwvpBucuz OO/,
ISBN 978-619-7671-40-7, 2022 r. (MoHOTrpadus);

2.4. Kangeiies 1[B., MeTononorus 3a pazpaboTBaHe Ha CrieLUAIU3HPaHH MTOCTIIPOLIECOPH,
uznarenctso Jaiipekr Cepucuz OO/, ISBN 978-619-7671-39-1, 2022 .
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3. Jpyru nmegarormyecku NMpUHOCH

1. B cnenmumanu3upaHo pHKOBOACTBO (MOHOrpadus) 3a TPOrpaMUCTH U CTYJIEHTH ca
MoA0paHu, aHAIM3UPAHW M CHCTEMAaTHU3UpPaHHM OCHOBHM KOMAaHIU M (QYHKIHH 32
MOBUIIIABAHE HA TOYHOCTTA MPH BUCOKOCKOPOCTHO (pe3oBaHe, MHTEPIIOIAIMOHHO
CTpPYrOBaHe U JAPYTH;

2. Pa3paboTeHn CKpuNTH 3a YHOPaXHEHHUS MO AucUUIUIMHUTE , IIporpamupane nHa CNC
MamHu®, ,,IIporpamupane Ha CNC mamunu u cuctemu‘ u ,,IIporpamupane na CNC
MaHu ¢ CAM cucremu® 3a cryaentu or @UT u OKCT.

JaTa: 18.05.2022 r. TToamuc HA KAHIMAATA: .. .vvveeeeeeeeennnnnn.

rp. Codus /rn. ac. a-p unx. l{seran Ilerpos Kanapies/
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SUMMARY AND REFERENCE TO THE SCIENTIFIC CONTRIBUTIONS
of
Senior Asst. Prof. PhD Tsvetan Petrov Kaldashev,

in connection with participation in a competition for the academic position of
"Associate Professor”, for the needs of the Faculty of FIT, Department of
"Manufacturing Engineering and machine tools", in scientific field 5. Technical
sciences, professional field 5.1. Mechanical Engineering, scientific specialty
"Manufacturing Engineering™, published in the State Gazette, issue
24/25.03.2022

I. GENERAL DESCRIPTION OF PRESENTED MATERIALS

To participate in the competition for the academic position of "Associate Professor" the
candidate submits a total of 12 scientific papers, of which one monograph (Indicator B3), a list
of 10 scientific publications (Indicators B4, G7 and G8), which do not repeat the works for
receiving the Educational and Scientific Degree "Doctor" and a book based on a dissertation
(Indicator G6). From the presented list of publications 7 of them are independent, 3 co-authored,
as in 2 of them the candidate is the first author (papers B4.1, G7.3) and 1 second (G8.1), 8 of
the publications are referenced and indexed in Scopus and / or Web of Science (papers B4.1,
B4.2, G7.1, G7.2, G7.3, G7.4, G7.5 and G7.6). Publications in non-refereed journals with
scientific review or in edited collective papers - 2 issues (papers G8.1 and G8.2).

I1. SUMMARY OF MATERIALS PRESENTED

1. MoONOGRAPH CAM/CNC TECHNOLOGIES, DIRECT SERVICES PUBLISHING LTD, ISBN
978-619-7671-40-7, 2022 (INDICATOR B3)

The presented monographic work is formed in three chapters. Chapter one (CNC
technologies) discusses some built-in CNC functions such as NURBS commands, SPLINE
interpolations that are essential for the accuracy of machined surfaces (deviation from the
geometric surface). This capability in some CNCs has been developed to such a level that in
"real time" the CNC is able to analyze the geometry of the part, whereby it can remove any of
the points of the spline curve so as to obtain a better "fit" curve. This in turn will lead to a
smoother tool path, which can be operated at higher accelerations, which is essential in high-
speed milling (HSM). These capabilities are extremely well developed in the high-end CNC of
Fanuc and Okuma, Sinumerik, etc.

Attention is paid to a relatively new processing technology called interpolation turning.
Characteristic of it is that it is performed with a turning knife, as the shaping movements are
the result of high-speed circular interpolation in the XY plane with angular rotation of the
spindle, where the cutting edge of the tool always remains perpendicular to the plane of
processing.

Summary and reference to the scientific contributions
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Interpolation turning is effective when machining rotary surfaces, where their
machining is impossible or requires high costs for technological equipment when machining on
CNC lathes. This technology is implemented on milling machines and machining centers with
3 to 5 axes, where machining is performed in one operation with one establishment of the part.

When performing technological transitions, simultaneous control of 5 axes is necessary
to transform the coordinates in the control program for the axis of the tool, ie. to be converted
to the coordinate system of the machine. All modern CNCs offer a command related to the
control of the tool center, i.e. to transform the coordinates. The commands used at leading CNC
manufacturers - Fanuc, Siemens, Heidenhain and others are considered. Characteristic of this
function is that when active when changing the angular orientation of the tool axis, the CNC
automatically calculates the necessary compensating movements along the linear axes so that
the tool axis remains at the coordinates of the last programmed point, but in a new angular
position.

In the first chapter attention is paid to the commands used to create an inclined working
plane when machining parts by the method of 3 + 2 axes (multi-position machining). The basic
commands and methods for setting the inclined working plane in CNC of Fanuc (command
G68.2), Heidenhain (Cycle 19 and the Plane Spatial function) and Sinumerik (Traori) are
presented. A basic overview is made of the commands used to compensate for the detection
error (G54.2 and G54.4).

The possibilities of macro programming (parametric programming) for creating user
commands through a special call with G-command to a parametric subroutine are analyzed. A
case of a parametric program for processing holes whose axes are located on a circle is
considered.

Chapter Two (CAD / CAM Technologies) discusses some new roughing strategies for
simultaneous control of 4 and 5 axes offered by CAM software vendors, as well as some high-
performance strategies for rotating symmetrical parts processing (Prime Turning and
Trochoidal Turning), including turning using the B axis on multi-task machine tools. Some
parameters related to tool axis control with simultaneous control of 5 axes in case of final clean
surface treatment using a radius tool are considered.

This chapter discusses issues related to the simulation, control, verification and
optimization of control programs using specialized Vericut software. The possibilities for
development of hybrid technology on CNC metal cutting machines with the use of LMD heads
established in the machine tool shop are analyzed. The analysis is for the PTC Creo system,
where the possibility for 3rd and 5th axis processing (construction) of the surfaces of the part
is considered. The proposed approach has been tested in a Vericut virtual environment.

The monograph examines the possibility of developing group technological processes
using CAM systems. The examination is made for the CAM system PTC Creo based on sample
detail. After developing a complex detail, all dimensions subject to change are set as
parameters, where the control is performed using the Family Table. The necessary instrumental
transitions are developed for processing the complex detail in CAM environment, after which
again using Family Table it is set which of the instrumental transitions to be included in the
respective detail of the group. Based on this information, a working path of the tool is
automatically created, after which a control program for processing the part detail from the
group is generated.
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At the end of Chapter Two, the possibility of creating measuring programs for
coordinate measuring machines is considered. The main advantage is that the same CAD model
is used to generate instrumental transitions for machining and measuring the surfaces of the
part.

Chapter Three (Postprocessor Development) presents the development of
postprocessors for lathes, machining centers and multifunction machines (Mazak Integrex
i200ST) using a generalized G-POST postprocessor. The postprocessor for processing threads
with a large height of the thread profile (respectively a large step) is developed based on a
modified algorithm. Characteristic of the scheme of work is that the thread is divided into
several layers along the height of the profile, parallel to its forming. When processing the thread
is built Turn profile, where its dimensions in relation to the diameter of the thread (for each
layer) are controlled by analytical dependences entered Relation window of PTC Creo.

An approach and postprocessor for generating control programs with the use of a
command for establishing an inclined working plane when working by the 3 + 2 axis method is
proposed. When developing the postprocessor, the commands for transformation of the
coordinate system (Matrix, Trans, Inverse) in the specialized language FIL (Factory Interface
Language), used in the generalized postprocessor G-POST, are used. They are used to
determine the coordinates of the local coordinate system relative to the machine, i.e. the one
against which the processing is performed in the respective (new) angular position. The
proposed approach and postprocessor is for a 5-axis machine with a vertical swing layout and
CNC Fanuc, where the G68.2 command is used. The proposed approach was also studied by
the author for another machine and control system layout (DMG DMU 50V with Heidenhain
iITNC 530). Postprocessors are verified in a Vericut environment, where their performance is
proven.

The developed postprocessor for the Mazak Integrex i200 ST machine has been
implemented in the production of VSK Centaur in Dryanovo, for which a document has been
issued. The postprocessor supports the following features:

= Execution of the commands for independent operation of the two supports;

= Display of the tool number together with its ID code when working with a milling
support;

= Execution of the auxiliary commands for rotation / stopping of the spindles (milling
spindle, main and counter spindles), blocking / unblocking of the circular axes, selection
of the processing mode (milling or turning), selection of the spindle-main or counter;

= Setting commands for programming by diameter (for lathe operations) or radius (for
drilling and milling operations);

= Execution of command G68 for rotation of the coordinate system when working with a
milling support;

= Derivation of registers of the additional coordinate systems G54.1 Pn;

= Realizes the transfer of the part between the two spindles (main and opposite);

= For simultaneous control of five axes, the tool transition should use the TCP function
(G43.4);

= Control of the output of control programs when working with both supports.

2. KALDASHEV TsS., HADZHIYSKI P., NIKOLCHEVA G., STUDY WEAR TOOL WITH HIGHT-
SPEED MILLING, ENVIRONMENT. TECHNOLOGY. RESOURCES, REZEKNE, LATVIA
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PROCEEDINGS OF THE 11TH INTERNATIONAL SCIENTIFIC AND PRACTICAL CONFERENCE.
VoLUME 11, JuNE 15-17, 2017, p. 117-121, ISSN 1691-5402, SJR=0.183

DOI: https://doi.org/10.17770/etr2017vol3.2598

This report examined tool wear in high-speed machining of tool steel with a hardness of
HRC 63. Wear is monitored periodically using the device for automatic geometric correction
tool (length and radius) situated in the working area of the machine. The study was conducted
on milling machine RAIS M400 with CNC Heidenhain iTNC530i.

3. KALDASHEV TsS., DEVELOPING LATHES POSTPROCESSOR GENERATING CYCLES OF
PROCESSING GROOVES, ENVIRONMENT. TECHNOLOGY. RESOURCES, REZEKNE, LATVIA
PROCEEDINGS OF THE 12TH INTERNATIONAL SCIENTIFIC AND PRACTICAL CONFERENCE.,
VoOLUME |11, JUNE 20-22, 2019, PAGE 74-76, PRINT ISSN 1691-5402, ONLINE ISSN 2256-
070X;

DOI; http://dx.doi.org/10.17770/etr2019vol3.4186

This article explores the possibility of developing a post-processor generating circles for
radial and facsimile grooves in PTC Creo environments using a generalized postprocessor G-
POST and a specialized language FIL (Factory Interface Language). The proposed development
approach can also be applied to post-processor generating cycles for rough and fine turning
(G71, G72 and G70).

4, KALDASHEV Ts., METHODOLOGY FOR DEVELOPING SPECIALIZED POSTPROCESSOR,
DIRECT SERVICES PUBLISHING LTD, ISBN 978-619-7671-39-1, 2022

The book Methodology for Development of Specialized Postprocessors is divided into
six chapters with a total volume of 177 pages. The first chapter discusses some generalized
postprocessors of leading manufacturers of CAM software such as PowerMill (PM Post),
FeatureCAM (Xbuild), Esprit, PTC Creo (G-POST). Significant attention is paid to the
generalized G-POST postprocessor due to the fact that it is the main object of use in this book.
The main factors leading to the need to develop postprocessors are substantiated and reflected,
and for some of them are presented in detail with material related to the programming of CNC
machines. Attention is paid to the main sources of errors of the technological system and the
methods for their measurement and compensation.

The second chapter discusses the entries in the CL Data file and their structure, as well
as the main commands, operators and functions of the FIL (Factory Interface Language) used
in the development of specialized postprocessors. This chapter presents the development of a
lathe postprocessor generating a repetitive G71 and G70 and one for multi-pass threading
(G76). The postprocessor generating commands G71 and G70 uses the so-called MUDF
(Manufacturing User Define Feature), which significantly reduces the time to develop
instrumental transitions.

The third chapter deals with the problem of making deep and narrow channels located
on a helical line on a cylindrical surface in the manufacture of so-called "warm™ shafts for the
production of sanitary absorbents. To increase productivity, a postprocessor has been proposed
for a strategy for processing with an advanced trajectory of the tool disk milling machine
(circular saw) for making the network of channels located on the cylindrical surface.

The fourth chapter discusses the development of a postprocessor for a counter-spindle
lathe, where a user cycle is used to transfer the part between the two spindles.
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The fifth chapter is devoted to the verification of the developed postprocessors in the
previous chapters of the book. The main stages in the simulation and verification in Vericut are
reflected. The possibilities for creating a kinematic model of a counter-spindle machine based
on an example, as well as configuring some preparatory and auxiliary commands using the so-
called Vericut Macro are presented.

The measurement of detection errors and their compensation with a postprocessor at 4
and 5 axis machining is presented in Chapter Six. There are analyzed the main sources of errors
in sharpening rotary punches for sanitary absorbents when processing them on a milling
machine with 5 axes. An algorithm for measuring and compensating for the error of establishing
based on a mathematical model has been developed.

5. KALDASHEV TS., DEVELOPMENT OF A PARAMETRIC PROGRAM FOR PROCESSING A
HYPERBOLIC SURFACE ON A LATHE MACHINE, ENVIRONMENT. TECHNOLOGY. RESOURCES,
REZEKNE, LATVIA PROCEEDINGS OF THE 12TH INTERNATIONAL SCIENTIFIC AND
PRACTICAL CONFERENCE., VOLUME |11, JUNE 20-22, 2019, PAGE 70-73, PRINT ISSN 1691-
5402, ONLINE ISSN 2256-070X;

DOI: https://doi.org/10.17770/etr2019vol3.4037

This paper discusses the development of a parametric (macro) program for processing
a hyperbolic surface on a CNC lathe machine. Analytical dependences have been used to
develop the macro program, as a result of which the CNC (computer numerical control)
automatically calculates the coordinates of the intermediate points of the tool trajectory. The
WHILE cycle operator is used to run the tool. Macro program functionality has been verified
in a virtual environment using Vericut.

6. KALDASHEV TS., METHOD FOR MEASURING ERROR ESTABLISHMENT IN 5-AXIS MILLING
MACHINES WITH A TOUCH PROBE, ENVIRONMENT. TECHNOLOGY. RESOURCES, REZEKNE,
LATVIA PROCEEDINGS OF THE 12TH INTERNATIONAL SCIENTIFIC AND PRACTICAL
CONFERENCE., VOLUME I11, JUNE 20-22, 2019, PAGE 77-80, PRINT ISSN 1691-5402, ONLINE
ISSN 2256-070X,

DOI: https://doi.org/10.17770/etr2019v013.4190

The present paper proposes a method for measuring and compensating for error
establishment. The measurement is done with a touch probe and the measuring program is a
macro program. A mathematical model was developed to experimentally determine the error of
non-alignment of the axis of rotation of the workpiece with the physical axis of rotation of mass
C. A virtual approach to compensate for the error of establishment by using a postprocessor for
the particular machine was also proposed.

7. KALDASHEV Ts., HADZHIYSKI P., STUDY OF ERROR ESTABLISHMENT IN MILLING
MACHINES WITH 5 AXES, ENVIRONMENT. TECHNOLOGY. RESOURCES, REZEKNE, LATVIA
PROCEEDINGS OF THE 12TH INTERNATIONAL SCIENTIFIC AND PRACTICAL CONFERENCE.,
VOLUME |11, JUNE 20-22, 2019, PAGE 81-83, PRINT ISSN 1691-5402, ONLINE ISSN 2256-
070X;

DOI: https://doi.org/10.17770/etr2019vol3.4187

This report examines the accuracy of rotary die processing on a 5 axes machine and a
special bolt-disk system. Faults that affect the accuracy and their measurement and reduction
within acceptable limits are analyzed. As a result of the measurement, a virtual model of the
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radial beating of the workpiece relative to the actual axis of rotation of the machine was
developed.

8. KALDASHEV Ts., (2020) DEVELOPMENT OF A POSTPROCESSOR FOR TURNING CENTER AND
MULTI-TASK MACHINE WITH MULTI-CHANNEL CNC sYSTEMS, PROCEEDINGS OF CBU IN
NATURAL SCIENCES AND ICT, 1, 28-32.

DOI; https://doi.org/10.12955/pns.v1.117

This article discusses the possibility of developing a postprocessor for turning center
with 2 turrets and a multi-channel CNC system with NC program format characteristic of
machine Mazak Integrex | series. Typical for these CNCs is the usage of two support programs
- one for each turret. The CAD / CAM system PTC Creo is used to solve the problem, where
tool transitions are developed for machining the workpieces. The postprocessor is software that
translates the CL Data file i.e. turns it into a NC program with preparatory, technological, and
supplementary commands to control the machine. G-POST, which is integrated into the PTC
Creo CAD / CAM system, is used to develop the post-processor. To solve the problem, a
specialized programming language FIL (Factory Interface Language) is used which, with its
features and capabilities to work with files in ASCII code, achieves the ultimate goal - NC
program in format characteristics suitable for machines Mazak Integrex | series.

9. KALDASHEV, Ts., POSTPROCESSOR AND MACRO PROGRAM FOR CALCULATION OF THE
DISPLACEMENTS OF THE WORKING COORDINATE SYSTEMS WHEN WORKING BY THE
METHOD 3 + 2 AXES, ENVIRONMENT. TECHNOLOGY. RESOURCES. REZEKNE, LATVIA
PROCEEDINGS OF THE 13TH INTERNATIONAL SCIENTIFIC AND PRACTICAL CONFERENCE.
VOLUME 3, P.130-133, ONLINE ISSN 2256-070X

DOI: https://doi.org/10.17770/etr2021vol3.6512

This article discusses the possibility of developing a postprocessor and macro program
for automatic calculation and input of the displacements in the working coordinate systems
when working by the method 3 + 2 axes. The ability to take the information from the CL Data
file and its subsequent use by a macro program for certain calculations is used. For this purpose,
a generalized G-POST postprocessor and a specialized FIL language are used.

10. KALDASHEV TS., VERICUT - CONFIGURING CNC SYSTEMS FOR TURNING CENTER WITH
SUB-SPINDLE, ENVIRONMENT. TECHNOLOGY. RESOURCES. REZEKNE, LATVIA PROCEEDINGS
OF THE 13TH INTERNATIONAL SCIENTIFIC AND PRACTICAL CONFERENCE. VOLUME 3, P.134-
136, ONLINE ISSN 2256-070X

DOI: https://doi.org/10.17770/etr2021vol3.6544

This report discusses the configuration of some preparatory and auxiliary commands for
the Fanuc 18i TB CNC system for a counter-spindle lathe using special macros called Vericut
macros. In most cases, this is necessary because the Vericut library of machines and CNC
systems does not have the specific machine and system or do not correspond to the actual ones,
. e. there is no match between them. The need to configure the CNC control system is related
to the fact that it is possible to perform simulation, optimization and verification of control
programs in a virtual environment before proceeding to the processing of workpieces on the
real machine.

11. OSTREV N., KALDASHEV TS., INNOVATIVE TECHNOLOGY FOR PRODUCTIVE PROCESSING
OF LED LIGHTING BODY, YOUTH SCIENTIFIC CONFERENCE ,,MACHINE, INNOVATIONS,
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TECHNOLOGIES®, 8-9 NOVEMBER 2018, ,,BULGARIAN JOURNAL OF ENGINEERING DESIGN®,
ISSN 1313-7530, IsSUES Ne 37;

https://bjed.tu-sofia.bg/items/BJED-0037(2018).pdf

In the present work a method for productive and reliable processing of LED lighting
fixtures by a new innovative technology is proposed and studied, where a production tool - a
circular saw is also used. A virtual and physical study of the proposed technology was
conducted. An important advantage of this method is that the machining of the part is done in
one installation of a 4-axis milling machine Emco E600 with CNC. This ensures high
productivity, accuracy and reliability of processing. The development of the instrumental
transitions is performed in CAD / CAM using the PTC Creo system.

12. KALDASHEV Ts., DEVELOPMENT OF A KINEMATIC MODEL OF A TURNING CENTER
MACHINE WITH SUB SPINDLE WITH VERICUT, YOUTH SCIENTIFIC CONFERENCE ,,MACHINE,
INNOVATIONS, TECHNOLOGIES®, 8-9 NOVEMBER 2018, ,,BULGARIAN JOURNAL OF
ENGINEERING DESIGN* ISSN 1313-7530, ISSUES Ne 37;

https://bjed.tu-sofia.bg/items/BJED-0037(2018).pdf

This report considers the possibility of developing a kinematic model for a counter-
spindle lathe using Vericut. The kinematic model is built based on a hierarchical structure,
where different connections are set between the individual units of the machine depending on
how each of the executive bodies of the machine moves. Once created, the kinematic model
can be used repeatedly to check and optimize the control programs generated by the CAM
system. Using the kinematic model, the Vericut system is able to monitor during machining for
a collision between the tool and the equipment used to identify the part and between the tool
and the machined surfaces (trimming).

I11. CONTRIBUTIONS OF THE CANDIDATE

CONTRIBUTIONS TO MONOGRAPHIC WORK

I.  Formulation or justification of a new scientific field or problem

Il.  Demonstration with new means of essential new sides of already existing scientific
fields, problems, theories and hypotheses

Scientific and applied contributions

1. The possibility of expanding the application of CAD / CAM software PTC Creo is
proven not only in the field of removing material from parts of different sizes and sizes,
but also to add one on them using a special chapter for additive production, installed in
the spindle of a metal-cutting machine with CNC control. This has been confirmed in
simulations performed with the Vericut software product;

1.  Creation of new classifications, methods, constructions and technologies

Scientific and applied contributions
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1. A new hybrid method for expanding the technological capabilities of CAM systems
and tool machines designed for simulation and processing of parts by chip removal by
adding material has been proposed;

2. A unified computational module for embedding in postprocessors has been developed
to determine the angle of rotation of working coordinate systems when processing body
parts by the method of 3 + 2 axes of machines with different digital program control
systems Fanuc, Sinumerik, Heidenhain and others;

3. Modified and researched technological algorithm in CAD / CAM environment of the
PTC Creo software for processing threads with high profile height;

4. Analytical dependences are integrated in a developed postprocessor for generating
control programs for the implementation of technology for processing high profile
threads on CNC lathes;

5. A technological approach is proposed for the combined use of simulations for
processing and control of the surfaces of a part using its original 3D model, thus
realizing the chain "CAD-CAM-CNC-CMM".

Applied contributions

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

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

3. A postprocessor for (digital) control of a Mazak Integrex i200 ST machine has been
developed, implemented in the production of the “VSK Centaur” company in the town
of Dryanovo;

4. The possibility of creating applied user G-commands based on macro programming,
different from the standardized ones according to 1SO, has been studied;

5. An approach for development of group technological processes in designed complex
details using CAD / CAM systems is proposed.

IV. Obtaining confirmatory facts

Applied contributions

1. Applied examples illustrating the possibilities of conflict resolution when using CAM
systems have been tested and illustrated: PTC Creo, NCG CAM and Vericut software
product.

CONTRIBUTIONS TO THE PRESENTED PUBLICATIONS

I.  Formulation or justification of a new scientific field or problem
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Il.  Demonstration with new means of essential new sides of already existing scientific
fields, problems, theories and hypotheses

Scientific and applied contributions

1. It has been experimentally established and confirmed that high-speed milling, after the
initial relatively faster increase in tool wear due to its operation, is followed by a long
period during which high accuracy of the programmed size is achieved (B4.1);

2. It has been experimentally found that as the peripheral speed of high-speed milling tools
increases, their wear decreases (B4.1);

3. The accuracy of automatic measurement of the milling radius using the TT140 device
was investigated. It has been found that, taking into account the measurement data of
each tooth of the instrument, a guaranteed high accuracy in determining the diametrical
size is achieved (B4.1).

1. Creation of new classifications, methods, constructions and technologies

Scientific and applied contributions

1. A new technology for processing the housings of LED luminaires has been studied,
characterized by sequential cutting of the cooling channels with a disk cutter (circular
saw) and their subsequent finishing with a cylindrical tool (I'8.1);

2. A postprocessor algorithm for the Mazak Integrex 1200 ST multifunction machine has
been proposed for the implementation of technology for simultaneous or sequential
control of its two turrets (I'7.4).

Applied contributions

4. An approach is proposed in which, when using the specialized language FIL (Factory
Interface Language) for the development of postprocessors, information is perceived
and processed from a CL Data file, which is entered into a parametric program (I'7.5);

5. Developed and virtually tested postprocessor for generating control programs for CNC-
controlled lathes using radial and front channel machining cycles using MUDF
(Manufacturing User Define Feature) (B4.2);

6. A postprocessor and a macro program for automatic calculation and introduction of the
displacement of the working coordinate systems using Euler transformations have been
developed and experimentally studied. (I'7.5);

7. A postprocessor module has been proposed and developed, generating control programs
for the Mazak Integrex i200ST machining center, for (simultaneous or sequential)
control of its two turrets (I'7.4);

8. The error of establishing a rotating part in the chuck of the machining center table (MC
032) in CAD modeling in a virtual environment has been experimentally determined.
(I'7.3);

9. A construction of a centering device (disk with a system of bolts) is proposed to increase
the accuracy in establishing rotational details to the masses of machining centers (I'7.3).

IV.  Obtaining confirmatory facts
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Applied contributions

1. Asaresult of a virtual study of technology for processing the bodies of LED luminaires,
characterized by sequential use of disc and thumb cutter, a significant increase in
productivity in their processing by 40% compared to the classic technology, which uses
only one face-cylindrical cutter (I'8.1);

2. An algorithm and parametric program (macro program) for processing a hyperbolic
surface on a lathe with CNC control to restore the exact working profile of rolling rollers
for rolling have been developed. The program has been tested in the virtual environment
of the Vericut software product (I'7.1);

3. A kinematic model of an Emco Maxxturn 45 counter-spindle lathe was developed using
the Vericut software product. An approach to its verification is proposed using the
AutoDiff function in Vericut to automatically determine any discrepancies between the
CAD model and the simulation result (I'8.2);

4. Auxiliary commands and cycle commands for machining radial and axial bores are
configured, using the capabilities of the Vericut software product for simulation, control
and verification of tool transitions performed on a counter-spindle lathe, model Emco
Maxxturn 45 (I'7.6).

V. Pedagogical contributions

1. Current disciplines taught by the author in the following courses for students
Bachelor's degree and Master's degree from FIT and FCST:

for FIT students:

1.1. "Programming of CNC machines" - for bachelor students majoring in KPTM;

1.2. "Development of details with complex shape with the help of CAM systems" - for
undergraduate students majoring in KPTM,;

1.3. "Programming of industrial systems" - for undergraduate students majoring in DIT,;

1.4. "Programming of CNC machines with CAM systems™ - for master's students majoring
in KPTM;

1.5. "NC programming of complex forms" - for master's students majoring in DIT.

for FCST students:

1.1. "Programming of CNC machines and systems" - for undergraduate students majoring
inlITL

2. Textbooks and teaching aids in which the candidate is an author or co-author:

2.1. Hadjiiski P., Kaldashev. Ts., Programming of CNC machine with CAM systems, TU-
Sofia 2016, ISBN 978-619-167-231-8;

2.2. Hadjiiski P., Kaldashev. Ts., Romanov B Guide for laboratory exercises in
programming CNC machines, TU-Sofia 2015, ISBN 978-619-167-171-7;

2.3. Kaldashev Ts., CAM/CNC technology, Direct Services Ltd. publishing house, ISBN
978-619-7671-40-7, 2022 r. (monograph);
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2.4. Kaldashev Ts., Methodology for developing specialized postprocessors, Direct
Services Ltd. publishing house, ISBN 978-619-7671-39-1, 2022 r.

3. Other pedagogical contributions

1. In a specialized manual (monograph) for programmers and students are selected,
analyzed and systematized basic commands and functions to increase accuracy in high-
speed milling, interpolation turning and others;

2. Developed scripts for exercises in the disciplines "Programming of CNC machines”,
"Programming of CNC machines and systems™ and "Programming of CNC machines
with SAM systems" for students of FIT and FCST.

Date: 18.05.2022 Candidate's signature:..........................
Sofia / Senior Asst. Prof. PhD Tsvetan Petrov Kaldashev /
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