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CAM-cucmema FeatureCAM 2015

om komnaHuu Delcam

Aemomamuszayus paspabomku

ynpaensroujux npo2pamm ons cmaHkoe ¢ Yy

KoHcTtaHTuH EBUeHKO, AnekcaHap [lemeHTbeB

CAM-cuctema FeatureCAM npepHa3HauyeHa nsa 6bICTpol pas-
paboTKM HafeXKHbIX YNPaBAALWMX MPOrpaMm ASiA TOKapHOWN,
TOKapHO-bpe3epHo, Gpe3epHol 1 INeKTPO3PO3NUOHHON 06pa-
60TKM Ha cTaHKax ¢ YNY (puc. 1). MMaBHOW OTAMYMTENBHOW OCO-
6eHHOCcTbl0 FeatureCAM BO Bcell nuHelke pa3spabaTbiBaembixX
komnaHuen Delcam CAM-cucTem ABNSETCA BO3MOXKHOCTb aBTO-
MaTnyecCcKoro pacnosHaBaHWA TUMOBbIX KOHCTPYKTUBHO-TEXHO-
NIOrMYecKnx obpabaTbiBaeMbIX 3/IEMEHTOB 1 NMPOrpaMMUPOBa-
Hue nx o6paboTKM Ha OCHOBE peaaKkTMpyemol 6a3bl 3HaHWI pe-
KOMEHAYeMbIX PEXMMOB 1 MeTofoB obpaboTku. B FeatureCAM
BO3MOXHO KaK MOMIHOCTbIO aBTOMaTNYeCcKoe pacrno3HaBaHue Th-
MNOBbIX 3/1IEMEHTOB, TaK U NX NHTEPAKTUBHOE NN Oa)e py4vyHoe
3apaHue. MNpwu 3agaHun dpesepHoin 2.5D-06paboTkm MoryT 6biTh
NOJIHOCTbIO aBTOMATUYeCKM pacrno3HaHbl no6ble TUMbI KOHCTPYK-
TUBHO-TEXHOJIOTMYECKNX dN1eMeHTOB, fae eC/in OHU B3aMMHO
HanaraloTCa UM nepeceKatoTcs.

Puc. 1. CoBepLieHCTBOBaHME pa3paboTKy ynpasaalowmnx nporpamm
ANA CNOXKHbIX BUAOB TOKapHO-ppe3epHoi 06paboTKN — ogHO 13
rnaBHbIX HanpasJieHui paseutua CAM-cuctembl FeatureCAM

YTt06bI paspaboTatb B FeatureCAM ynpaBnsiolyio nporpam-
My, NPOrPaMMUCT-TEXHONOT AOKEH BbINOJIHUTb BCErO TPU AeNc-
TBUA: co3gatb B FeatureCAM (nnu umnoptunposatb) CAD-mogenb,
ABTOMATMYECKUM VNIW BPYUHYIO NOEHTMOULMPOBATb SNIeMeHTbI fle-
Tanu (0TBEpPCTUA, Nasbl, KAPMaHbI U T.N.) M HAXaTb KHOMKY CUMY-
nauumn obpaboTtkm (oceBoid, 3D, CTaHOUYHOI), B MpoLiecce KOTOpom
NPOMCXOAUT pacyeT ynpasBnawowWwmnx nporpamm. Bce octanbHbie
nenctema CAM-cnctema FeatureCAM BbINONHAET NOMIHOCTbIO aB-
TOMATMYECK/ Ha OCHOBE 3aJI0XKEHHbIX B HEe anropuTMOB: BblOU-
paeT 13 6a3bl JaHHbIX UMEILWNIACA B HATMYUN PEXYLLUIA NHCTPY-
MEHT, Ha3HauyaeT cTpaTernm obpaboTkm, pa3brBaeT NpUNycK Ha
NPOXOAbl, PAaCCUNTLIBAET PEXKUMbI PE3aHMA N TeHepupyeT ynpas-
nAaLwyto nporpammy. lNocne 3Toro rotoBasd ynpasnsAtoLwWwas npo-
rpamma B G-Kopiax MoxeT ObITb OTnpaBneHa Ha cTaHok ¢ YMY!
Takoli noxoa MO3BONAET Ja)e HeOMbITHbIM MOMb30BaTeNAM Ka-
YeCTBEHHO 1 63 MNONIOMOK N3roToBWTb AeTalb Ha cTaHKke ¢ UMY ¢
nepBoro pasa. OnbITHbIA NPOrPaMMUCT-TEXHONOT MOXET HaCTPO-
ntb FeatureCAM TakK, UTo6bl B AaNibHENLLEM BHECEHHbIE M B an-
ropyT™M paboTbl NPOrpamMmmbl N3MeHeHNA NMPUMEHSANNCL aBTOMa-
Tuyecku. Kpome Toro, BO3MOXKHO 3aZlaHue Nosb30BaTeNbCKUX 06-
pabaTbiBaeMbIX S1eMeHTOB, YTo no3BonAeT agantuposaTb CAM-

cucTemy nog 0co6eHHOCTY KOHKPETHOTO NPON3BOACTBA.
Bbicokaa cTemneHb aBTOMaTU3auMM MNO3BONAET MUHUMU3UPO-
BaTb BpeMaA pa3paboTku ynpasnaoLwmx nporpamm ana 60nbLuoi
HoMeHKnaTypbl ctaHkoB c YIY. FeatureCAM copepxut B 6a3o-
BOW MOCTaBKe OBLIMPHLIA MepeyeHb NOCTNPOLECCOPOB, B TOM
yncne aNnA NATUOCEBbIX Gpe3epHbIX CTAaHKOB U MHOTO3afauHbIX
TOKapHO-bpe3epHbIx 0bpabaTbiBaloLLMX LLEHTPOB (puc. 2). B unc-
N0 NoAAePKMBaeMbIX NOCTNPOLECCOPOB BXOAAT Takue nonynap-
Hble cepun cTaHKoB, Kak DMG CTX n GMX, Doosan Puma MX n
TT, Mazak Integrex ST, Nakamura NTX n NTJX, Okuma Macturn
n mHorune pgpyrne. CAM-cuctema FeatureCAM s¢pdeKTBHO Mc-
nonb3yeTca TbicAYaMMW NPeANPUATUAMM MO BCEMY MUPY Ha MHO-
X 3Tanax Kak eAUHNYHOrO, Tak 1 CEPUINHOrO NPOU3BOLCTBA.

Puc. 2. CAM-cuctema FeatureCAM no3BonseTt nporpammupoBaTtb
KOMOUHMpPOBaHHbIE BUAblI 06paboTKN NPUBOAHBIM UHCTPYMEHTOM
(B-ocbio)

Hanunune noctnpoLeccopoB ANA LMPOKOro CreKTpa CTaHKOB C
UMY 1 BO3MOXHOCTb NX BOPabOTKM NOA BO3MOXHOCTU KOHKPET-
HOI CTONKY BCeraa ABMANOCh OAHUM U3 KIOYEBbIX MPENMyLLecTs
FeatureCAM. lMonb3oBaTenb MOXeT NpucBavBaTh MapameTpam
(NepemeHHbIM) MocThpoLeccopa co6CTBEHHbIE UMEHa B COOT-
BETCTBUM C UX HAa3HAYEHNEM — 3TO MOMNE3HO B TOM Cilyyae, ecsin
NPOrPaMMUCTY-TEXHOMOTY NPUXOANTCA pa3bupaTtbca B M3MeHe-
HVAX, BbINOSIHEHHBIX B MOCTAPOLIECCOPE APYTIM YENOBEKOM.

FeatureCAM yHacnepoBan 60MbWMHCTBO BbICOKO3$dEKTUB-
HbIX CcTpaTernit ¢ppesepHoi o6paboTKy (B TOM uncie cTpaTterum
TpoxouganbHo 06paboTku u Vortex) n3 PowerMILL — ¢pnarman-
ckort CAM-cuctembl komnanum Delcam, npepgHasHauyeHHON mc-
KNIOUNTENbHO ANA NPOrpamMupoBaHna GpesepHbiX CTaHKOB C
4ry. B FeatureCAM umetoTca cTpaternv ana BbICOKONPOWU3BO-
LAUTeNbHOW YepHOBOW 06paboTKK, TakMe Kak 3amnaTeHTOBaHHbIe
KomnaHuen Delcam TpoxovpanbHasd o6paboTka, Tpaektopua
Race Line Machining (no «roHouYHOI» TpaeKkTopuwn), HenpepbIB-
Has cnupanbHaa 06paboTka, a Takke Creuuann3mpoBaHHbIN
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TUN KanieBUAHbIX NepemMeLLeHnin Ans NogunCTKK yrnoBs. Bce atn
cTpaTernv obecneyrBaloT aBTOMATUYECKYIO FreHepaLuio MaKkcuy-
MaJibHO CrlIa’KeHHOW TPAaeKTOPUM UHCTPYMEHTA, bnarogaps yemy
NpefoTBPALLATCA Pe3Kue N3MEeHeHNA HanpPaBleHUs ABVKEHUS
UHCTpYMeHTa. Crna)KeHHbIe TPAaeKTOPMM NO3BONAT CHU3UTb AM-
HaMnYecKre Harpy3Ku Ha CTaHOK U AOCTNYb BbICOKOW dakTuuec-
KOW CKOPOCTM NMOAaun Ha CTaHKe, Tak Kak COBPEMEHHbIe CTOMKN
cTaHkoB ¢ UMY aHanusnpytoT 6ydpep KomaHg 1 npu Heobxoaw-
MOCTV aBTOMATUUYECKN CHUXKAIOT CKOPOCTb nofauu (BniaoTb Ao
MOSIHOrO OCTaHOBA) Mepef Pe3KUMU M3MEHEHVAMU B TPAEKTO-
pun UHCTpyMeHTa. CTabunbHas Harpyska Ha WHCTPYMEHT Cro-
COOCTBYET MOBBILEHMNIO €70 CPOKa CITYXKObl U YMEHbLUIAET U3HOC
obopynoBaHus. B CAM-crncteme nmeeTcs Tak»Ke 60bLIOI BbIGOP
METOHOB AN NOABOAOB, OTBOAOB M NMEPEXOLOB, MOBbILIALNX
3¢bdeKTVBHOCTb YNPaBAALLUX NPOrpamMmm B LIESIOM.

Paszpabotunkn FeatureCAM NocTOSHHO COBEPLUEHCTBYIOT BO3-
MOXHOCTM 3To CAM-cucTembl: Kaxxablll rog BbIXOAUT HOBas Bep-
CUA 1 TPU NNIAHOBbIX penusa. BaxHo oTmMeTnTb, UTO paspaboTuu-
K1 He TONbKO NOCTOsIHHO fo6asnstoT B FeatureCAM HoBble Npo-
rpeccuBHble MeToabl 06paboTkM Ha cTaHkax ¢ UMY, Ho u NoBbI-
LIAIOT YA06CTBO 1 NPOV3BOAMTENBHOCTD MOBCEAHEBHON PaboThbl
nonb3oBaTenieli C 3To nporpammoit. Tak, Hanpumep, B 2014-i1
Bepcun FeatureCAM nosiBunacb ouyeHb BOCTpeboBaHHasi Nosib-
30BaTeNIAMM KOMaHAa CO3[aHMA MOSMIHOW WM YacTUYHOW 3ep-
KasflbHOWN KOMUU MPOEKTa, — 33 OCHOBY MOXET UCMONb30BaTbCsA
MPOEKT C HECKONbKMMK ycTaHoBamMu ans 2.5D, 3D u no3uumon-
HoW nAaTnoceson (“3+2") ppesepHoit 06paboTKu. MNMonb3oBaTtenb
MOXET NPUMeHNTb KoMaHZbl Copy unm Move Ko Bcem BXOAALLUM
B MPOEKT reOMETPUYECKMM 3dfIeMEHTaM, BK/oYasa TBepaoTesb-
Hylo 3D-mogenb peTanu, HamnpasnfloWMe KpuBble, BCMOMOra-
TeslbHble MOBEPXHOCTU, OrPaHNYMBAIOLLME SCKU3bI, @ TaKXKe OCK
1 nnockoctn. Ocob0 OTMETUM, UTO BCE TPAEKTOPUM UHCTPYMEHTA
ONA 3epKanbHoM Konun npoekTta FeatureCAM aBTOMaTUYECKU re-
HepupyeT 3aHOBO B COOTBETCTBUU C BbIOPaHHbIM NOJb30BaTesieM
METOZOM MOMYTHOIO Wi BCTPEUYHOro dpesepoBaHus (B 3aBUCH-
MOCT OT TUMa UCMOJIb3yeMOro UHCTPYMEHTA).

B 2014-in Bepcun FeatureCAM Take 6biia cenaHa 6onee WH-
TYUTVMBHO MOHATHON npoLeaypa Bbibopa pexyLlero MHCTPYMeHTa
rosib3oBaTesnieM: n3obpaxkeHne Gppe3bl aBTOMATUYECKU OPUEHTUPY-
€TCA B ANANoroBoM OKHe 6a3bl JaHHbIX B COOTBETCTBMU C HarnpaBsne-
HVeM ocr Z JaHHOTO KOHKPETHOTO YCTaHOBA AeTalv Ha CTaHKe.

Ona nosblweHna ypob6ctea paboTbl nonb3oBaTtenell B
FeatureCAM 2014 6bina fo6aBneHa BO3MOXXHOCTb BbIOOpa CKpyT-
JIEHUI Ha KPOMKax OCHOBaHWsA TBepbIX Tesl MOCPeACTBOM dYHK-
LMY aHanM3a KpriBM3HbI MOBEPXHOCTEN. ITO He TOJIbKO MO3BONS-
eT u3bexaTb yTOMUTENbHbBIX NPOLEeAyp U3MEPEHWS PagnycoB 1
BbI6GOPA MNOBEPXHOCTEN, HO 1 3HAUUTENBHO PACLLUUPAET BO3MOX-
HOCTV GYHKLMM aBTOMATUYECKOTO Pacno3HaBaHNsA TUMOBBIX de-
MEHTOB.

B FeatureCAM 2015 6b1710 3HaUUTENIBHO YNPOLLEHO NPOrpam-
MUPOBaHNE TOKAPHON 0OPaboTKM CEMENCTBA OAHOTUMHDBIX Je-
Tanei 6narogaps yCoBepLUeHCTBOBaHHOW Npolenype B3anvMo-
OelcTBIA C BBIMOTEKO NOJIb30BATENbCKMX dNEMEHTOB. [Ins 3a-
[aHVA TOKapHOW 06paboTKM HOBOV MOAUPUKALMK AETANN NOJb-
30BaTeslb AO/MKEH AaTh BCEM YNPABNALWMUM 3CKM3aM Ha3BaHUA
Mo aHanorMM C paHee CoXpaHeHHbIM B 6a3e JaHHbIX MPOEKTOM,
Hanpumep, “KpnBaa_01", “kaHaBka_02" n 1.n. CAM-cuctema aB-
TOMATMYECK/ COMOCTABUT MO Ha3BaHWAM YNpasfsiolme 3CKU3bl
13 HOBOIO U 6UBNMOTEYHOrO NPOEKTA, MOCKE YEro CreHepupyet
TpaeKTopuu Ans TOKAPHOWN 06paboTKM MO aHanory.

OyHKUKMA aBTOMATNYECKOro pacno3HaBaHusA TUNOBbIX 06paba-
TbIBAEMbIX 3/IEMEHTOB PACMO3HAET BCe OTBEPCTUS KaK He3aBU-

CUMble, MO3TOMY B pe3yribTaTte ee paboTbl KaXkgoe aBToMaTmyec-
KU pacno3HaHHOe OTBEPCTVE NMPefCTaBNeHO B AEPEBE NPOeKTa
FeatureCAM B BMAe oTAeNbHOW onepauumn. ITO MOXKET Bbl3BaTb
y nonb3oBaTens onpefeneHHble HeynobcTea npu paboTe ¢ 60nb-
WMMK PerynsapHbIMA MacCMBaMU OTBEPCTUI, OCO6EHHO Npwu r3-
MEHEHUN NapameTPoB 06pabOTKM STVX OTBEPCTUN, — NPUXOANTCA
U3MEHATb NapameTpbl 06paboTKM ANA KaXKAoro OTBepPCTUS UHAM-
BMAYaNbHO, YTO OTHMMAET MHOro BpeMeHU. C Liesiblo NMOBbILLEHUS
ynob6ctBa pabotbl B FeatureCAM 2015 6b110 BBEAEHO MOHATUE
MaccrBa PErynsipHO PacrosoXeHHbIX oTBepcTuil. Mpu natnoce-
BOI 06paboTke B HoBoW Bepcun CAM-cucTeMbl NOAAEPKMNBAKOT-
CAl NINHEVHbIE M KPYroBble (OTHOCUTENIbHO MPOM3BOJSIBHO Pacro-
JIOXKEHHOW OCK) MacCUBbl OQUHAKOBbLIX OTBepCTUiA (purc. 3). Mpn
3ajaHn1 06pabOTKM MaccrBa NOJb30BaTeSb JOJIKEH YKa3aTb ero
METOAVKY MOCTPOEHWs, OPMEHTALMIO HAMpPaBAAOWMX OCeil OT-
BEPCTUI, pa3Mepbl NEPBOro OTBEPCTUSA 1 NapaMeTpbl 06paboT-
Ku. B nepeBe npoekTta FeatureCAM 2015 06paboTka MaccuBa oT-
BEPCTNI OTOOpaXKaeTcA B BUAE OAHON onepawum, Mo3TOMY MoJb-
30BaTe/lb MOXET JIErKO U3MEHUTb NapameTpbl 06paboTKM cpasy
BCEX OTBEPCTUI, BXOAALIMX B 3TOT MacCUB.

Gy =

Puc. 3. B FeatureCAM 2

oafepXunBaeTca nATnocesan o6pa60T-
Ka MaCCMBOB PerynAapHO pacnojioKeHHbIX OANHAKOBbIX 0TBepCTVII7I

OTMeTUM TaKXe, UTo /15 NOBbILLEeHNA yao6cTBa paboTbl Nosb-
3oBatena B FeatureCAM 2015 nosaBmunca HOBbIN TN BCMOMOra-
TENIbHOW NMPUBA3KM — K LEHTPY OKPY>KHOCTV TOPLOB LUWANHAPU-
YeCKMX U KOHMYECKMX MOBEPXHOCTeN. [aHHbI TUM NPUBA3KA
3HAUUTENIbHO YMNPOLLAET yKa3aHMe reOMeTpUYeCKnX XapaKTepuc-
TUK NPOV3BOJSIbHO OPUEHTUPOBAHHbBIX OTBEPCTUI NPU NATMOCE-
BOI 06paboTKe.

B HoBylo Bepcuio FeatureCAM 6bin fobaBneH cneunanbHbiii
TMn pe3bboBbix oTBepcTuii Thread Mill Hole, npeaHasHaueHHbIN
Ona 3afjlaHus 06paboTKM BHYTpeHHel pe3bbbl ¢pesoln B Buae
oTaenbHoW onepaunn. [aHHbI TN pe3bboBbIX OTBEPCTU MO-
>KET UCMOoNb30BaTbCA MO0 B KOMOMHaLMK ¢ otBepcTuamun (Hole),
NM60 B COCTaBE TUMOBbIX 0OpabaTbiBaEMbIX S/1IEMEHTOB, KOTOpble
nopnepxuBaoTcsa GyHKUMEen aBTOMAaTUYeCKOro pacrno3HaBaHUs
Feature Recognition. B 3aBucrMocTu oT npofgonbHoro npoduns
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n anametpa oteepctna CAM-cuctema aBToMaTMyeCKkn Bbibupaet
W Ha3HayaeT pauMoHasbHbI MeTog 06paboTku. MNpn Heobxoau-
MOCTM, NOJSIb30BaTENb MOXET CO3[jaBaTb COOCTBEHHYIO NOCNefo-
BaTENbHOCTb U CTpaTernto 06paboTKm Ansa BCex onepauuii, BKIo-
YaA 3eHKepoOBaHMe, CBEpJieHNe, LIeKOBKY, pa3BepTbiBaHue, pac-
¢dpe3epoBbiBaHME, Hape3aHUe Pe3bbbl METUNKOM UNK ee obpa-
6OTKy AMCKOBOW pe3bboHape3Ho Gppe3oin.

B npouecce renepaumnu ynpasnatwouien nporpammbl CAM-cuc-
Tema FeatureCAM onepupyeT TouyHon 3D-mofenbio ocTaTka Ma-
Tepwvana, u4Tto fJaeT BO3MOXHOCTb UCMOb30BaTh B KauyecTBe 3aro-
TOBKM TpexmepHyio STL-moaenb nponssonbHoi Gopmbl. MonHaa
3D-mopgenb ocTaTka MaTepuana no3BosseT CyLecTBEHHO COKpa-
TUTb Bpems 06paboTKM Ha CTaHKe 3a CYeT OTCYTCTBUSA B ynpaB-
NALWEN NporpaMmme HEHYXXHbIX NepemeLleHnin Ha pabounx no-
Javax no Bo3gyxy (OTCyTCTBYeT Tak Ha3blBaeMoe “pe3aHue BO3-
nyxa"). BaxHoe ycoBeplueHCTBOBaHME B 06NacTyi TPexoceBoit
M NO3UNLMOHHON nATuoceBon obpabotku B FeatureCAM 2015
Mo3BOJIAET MOJMIb30BaTeNI0 NOC/Ie KaXAon ornepaLuy COXpaHATb
Tekywyto 3D-mogenb octaTka maTepuana (puc. 4) C uenbio ee
nocneayoLero UCnosb3oBaHWA B MPOEKTe HapaBHe C APYr1Mu
reoMeTpuyecKkMMy 3femMeHTamu, B TOM Yucie, TBepAoTenbHON
CAD-mogenblo, BCNOMOraTenbHbIMM MOBEPXHOCTAMU, OrpaHu-
YMBAOLWMMM KOHTYPaMU 1 HanpaBRAoLWMA KpYBbIMU. Mcnonb-
30BaHVe NpomeXXyTouHbix 3D-mopaenen octaTtka MaTepuana gaet
BO3MOXXHOCTb MaKCVIMaNibHO TOYHO KOHTPOSIMPOBATb MPOCTPAHC-
TBEHHbIE rPaHuULibl obnact 06paboTkM 1, Tem cambiM, n3bexaTb
HeHyXHOro “pe3aHuna Bo3gyxa”

Puc. 4. FeatureCAM 2015 no3BonseT nocne Ka)kAon onepawum co-
XpaHATb TeKylyto 3D-mogenb ocTaTka MaTepuana afis ee nociegy-
IOLLEero NCNO/Ib30BaHNA B KaUeCTBe 3aroTOBKU

Bnaropaps ycoBeplieHcTBOBaHMAM B GYHKLMW aBTOMaTMyec-
KOro BbliB/ieHNA CTONKHOBeHu B FeatureCAM 2015 cTtano npo-
LLie M HafleXXHee NPOorpamMMUPOBaTh TPEXOCEBYHO YEPHOBYIO U YNC-
TOBYI0 06paboTKy AeTanen cnoxHoi dopmbl. Teneps CAM-cucTe-
Ma OTC/NeXMBAET He TONbKO BO3MOXXHOCTb NOABNEHWA 3ape30B OT
pexyLiel KPOMKWN NHCTPYMEHTa, HO 1 YYNTbIBaeT BO3MOXHOCTb
CTONIKHOBEHUA ero XBOCTOBMKa 1 ONpPaBKy C 3arotoBKow. Monb-
30BaTeslb MOXKET 0CTaHOBUTb 3D-cumynaumio npoLiecca o6paboTki
Cpa3y e nocsie 06HapyXeHUA CTOIKHOBEHWA, MO0 AaTb BO3MOX-
HOCTb KOMMbIOTepPY BbINONHNUTL 3D-cumynaumio Bcell ynpasnstoLlen

WWW.ito-news.ru

nporpammbl O KOHUA C Lenbio BbIABUTb BCe KOHd)ﬂI/IKTbI.

Mpwn BO3HNMKHOBEHUM B npouecce 3D-cumynaumm Tpexocesom
06paboTKM CTONIKHOBEHUI OMPABKY C 3aroTOBKOW MOJIb30BaTeNlb
06bIYHO BbIHY>XKAeH yBennumeatb AJINHY MHCTPYMEHTA, YTO Hera-
TUBHO CKa3blBaeTCsA Ha KayecTBe 06pabOTaHHON MOBEPXHOCTU.
Takan cuTyauua yalle BCEro BO3HUKAET Npu 06paboTKe sneMeH-
TOB C OTBECHbIMU CTEHKaMMU, BbICOTa KOTOPbIX CONOCTaBMMa C A4nun-
Holn dpe3bl. Bo MHOrMX cnyyasx Tpexocesyto umctoByio(!) obpa-
6OTKy PaunoHanbHee BbIMOJZIHATbL B ABa 3Tana: CHa4ana OTHOCU-
TeJIbHO KOPOTKOW XKeCTKON Pppe3or 06paboTaTb OCHOBHYIO YacTb
detanu (purc. 5a), a 3aTem AnnHHoW ¢peson JopaboTaTb OCTaTKM
npunycka B6mv3y oTBeCHbIX cTeHoK. [na 3toro B FeatureCAM
2015 nosAswnacb HoBaa GyHKLMA, No3sonALan 6e3 3ape3oB 1
CTOJIKHOBEHU yoannTtb MaKCMMaJibHO BO3MOXHOE€ Konm4ect-
BO MaTepuana OTHOCUTESIbHO KOPOTKOM dpe3oli (puc. 56). B Tex
obnacTax getanu, rge NocpencTBOM TPEXOCEBOW 06paboTKu He-
BO3MOXHO YAanuTb BECb NPUMYCK MaTepuana 1s-3a onacHoCTu
CTONKHOBEHWSA 3aroToBKuM ¢ onpaskoi, CAM-cuctema octaBnseT
HeobpaboTaHHbIN OCTAaTOK, KOTOPbIA 3aTeM yAanAeTCA ANVHHON

Puc. 5. 2015-a Bepcua FeatureCAM no3BonseT c NCNosib3oBaHU-
eM TpexoceBbIX CTpaTerni Npu NOMoLL M OTHOCUTENIbHO KOPOTKOro
VMHCTPYMeHTa 06paboTaTb MaKCMManbHO BO3MOXHOE KONIMYeCcTBO
MaTtepuana (a, 6), nocne Yero CHATb ocTaTkn ppe3oit JOCTaTOUHOI
ANVHHDbI (8)
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dpe3oi (puc. 58). C 31oin uenbio FeatureCAM nocTosHHO onepu-
pyeT c TouHou 3D-mofenbio ocTaTka maTepuana, Yto no3sonaeT
B npouecce aopaboTkn 6onee AAVHHBIM UHCTPYMEHTOM YAanAaTh
Wb daKkTMYecKylo GopMy OCTaTKa, OCTaBLUErocs Mmocsie BCex
npenbigywyx 3TanoB obpaboTku. bnarogaps atomy B paspabo-
TaHHbIX Npu nomowm FeatureCAM ynpaensiowmx nporpaMmmax
OTCYTCTBYeT Tak Ha3blBaemoe “pe3aHuie BO3fyxa’, 4To 3aMeTHO
coKpallaeT Bpems ppesepHoi 06paboTky Ha cTaHKe. Ecnm nonb-
30BaTeNb PELLUT yAaNUTb NPV MOMOLLM OTHOCUTENIbHO KOPOTKOTO
WHCTPYMEHTa MakcMManbHO BO3MOXHOE KOIMYeCTBO MaTepuana,
TO creumanbHaa GyHKUUA «maximum machine stock» aBTomatu-
YyecKkun f06aBUT B TPAEKTOPUM MHCTPYMEHTA MIaBHble Nepexofbl,
NoABOAbl M OTBOAbI, HEOOXOAVMbIE st TOro YTOObI 36eXaTb Nno-
ABNEHNA HEHYHbIX PUCOK OT MHCTPYMEHTa Ha rpaHuLe obpabo-
TaHHOW NOBEPXHOCTM AeTanu 1 HeobpaboTaHHOro NpuUnycka.

C uenbto nosbllweHNA 3GPeKTUBHOCTU ynpaBAALWYMX Npo-
rpamm B FeatureCAM 2015 6bin ycoBepLUEHCTBOBaH anroputm
TOKapHoI 06paboTKM CTyneHYaTbiX BaJIOB C NePEXOAHbIMU yyac-
TKamu B Brfe KaHaBoK. B HoBoii Bepcun CAM-crctembl 06paboT-
Ka KaXK[oI KaHaBKM Ha Basly BbIMOMHAETCA Cpa3y e nocse Toye-
HUA NpuneraoLen K Helt NOCaAoYHON NOBEPXHOCTK. Takasa cTpa-
Terva rno3BosiAeT CBECTU K MUHMYMY KOJIMYECTBO XONOCTbIX XO-
[l0B 1 NOBbICUTb 3$PEKTVBHOCTL YrpaBnAtoLWel NporpaMmmbl.

B mopyne TokapHoit obpabotku FeatureCAM 2015 ctan gocty-
neH BbI6OP MeTof0B TOKapHo 06paboTkm “Pinch and follow”. Mpu
NpPofoSIbHOM MeTofe TOKapHoI 06paboTKM YacTb yCUInii B 30He
pe3aHuA HanpaBsJieHa B 0CEBOM HanpaBneHnn AeTanu, 4to orpa-
HVMYMBaET BO3MOXXHOCTMN MPOV3BOANTENbHON 06paboTKM ANCKO-
BbIX 3y6uaTbIX KOSIeC C TOHKMM 0O0A0M 1 LieSibHbIX feTanel Tmna
“Ban-wectepHa”. [ina TokapHo 06paboTKM TaKMX TOHKOCTEHHBIX
[IMCKOBbIX 3N1EMEHTOB LieniecoobpasHee Ucnosb3oBaTtb paavasb-
HbIl METOZA, MPU KOTOPOM YCUIIA B 30HE pe3aHuA HanpassieHbl B
6orbLuel cTeneHn nepreHANKYNAapHo ocu getanu. lMonb3osaTtenb
FeatureCAM MOXeT cam Ha3HauuUTb Xenaemblil metof, 06paboTku
B 3aBNCUMOCTY OT GOPMbI 1 XKeCTKOCTW AeTanu. Ecnu ncnonb3ye-
MbII MHOrO3aJjauHblli 06pabaTbiBaOLUNIA LLEHTP AOMOMHUTENBHO
OCHalLleH HUKHel peBonbBepHOI ronoekoi, To FeatureCAM nos-
BOJAET BbINOMHUTbL TOKapHYto 06paboTKy pagmanbHbIM MeTOA0M
Of\HOBPEMEHHO [ABYMA MPOTUBOMNOIOKHO PACMONOKEHHBIMU
pe3uamu. PagnanbHoe ToueHve € ABYX AMaMeTpasnbHO NPOTMBO-
MONOXHbIX HarnpaBneHWn AaeT BO3MOXKHOCTb YaCTUYHO B3anMO-
KOMMEHCPOoBaTb PafjmabHble YCUANA Y 3HAUUTESIbHO NOBbLICUTH
NpoV3BOAUTENBHOCTb 06paboTKy (puc. 6).

Puc. 6. TokapHbin moaynb FeatureCAM 2015 no3sonsaet nporpam-
MUpOBaTb 06paboTKy MOBEPXHOCTN OAHOBPEMEHHO ABYMA pe3Lia-
MU (€C/Iv CTaHOK OCHaLLeH HUXKHeI peBoJIbBEPHO rONIOBKOIA)

B FeatureCAM 2015 nmeeTca nogaepka nporpaMmMmpyemoro
NIOHETa, YTO 3HAYMTENbHO paclMpAeT 0651acTb NCMONb30BaHNA
a1on CAM-cuctembl fna NporpaMmmnpoBaHNA TOKAPHOW 1 TOKap-
Ho-dpe3epHoi 06paboTKN ANNHHBIX Banos. Kpome Toro, 8 CAM-

36 cucTemy fJo6aBfieHa BO3MOXHOCTb PaboTbl € MporpaMmmupyembl-

MV fieTaneynosutenamu. Hanpmmep, MHorosagauHble o6pabatbl-
Batowye LeHTpbl Nakamura cepuinn WT-150, NTJX 1 NTMX wratHo
OCHALLAIOTCA MPOrpaMmMMpyembimM JeTaneynoBuTeNnem Afis rnas-
HOrO WNVHAENSA U 3aXBaTHbIM YCTPOWCTBOM A1 NMPOTHBOLUMIH-
aens (puc. 7).

Puc. 7. B FeatureCAM 2015 peanusoBaHa nogaep»kKa nporpammm-
pyembix AeTaneynoBuTenein n 3aXxBaTHOro yCTPonCcTBa AN1A NPOTU-
BOWINVHAENA

FeatureCAM 2015 no3sonseT BbIMOMHATb NOMHyo 3D-cumy-
NALMIO 1 NOCTNPOLIeCCMPOBaHKe YNPaBaAoLWNX Nporpamm ansa
TOKapHo-dpe3epHoro obpabatbiBatowero ueHTpa Mori Seiki
NTX1000, ocHalleHHOro NOBOPOTHbLIM MPOTUBOLLUNMHAENEM (pKrC.
8). Nonb3oBaTeNib MOXeT MOMHOCTbIO KOHTPONMPOBATb Yrof Ha-
KNOHa npoTuBowWNuHaena (qononHutenbHaa BW-ocb), uto gaet
BO3MOKHOCTb OCYLLECTB/IATb NepexsaT AeTanu 1 BbINOMHATb OA-
HOBpeMeHHYto 06paboTKy B LUNMHAENEe U NpoTMBOWNnHAene. Bce
HeobxoAUMble LIMKIbl CUHXPOHM3aLMK (B TOM YnCe ASIA HUXKHENR
pesonbepHoi ronoskn) CAM-cuctema fobasnsaeT B ynpasnaw-
Lo NPOrpaMmMy aBTOMaTUYECKU.

Puc. 8. FeatureCAM 2015 noaaepxusaet 3D-cumynaymio n nocT-
npoLeccMpoBaHme ynpaBasownx NpPorpamm A CTaHKOB CJI0XKHOM
KOMMOHOBKM, B TOM uncne, Mori Seiki NTX1000 ocHaLeHHOro noso-
POTHbIM NPOTMBOLWNUHAENEM

Yto Kacaetca 3MeKTPOIPO3UOHHOW 06paboTkM, TO B
FeatureCAM 2015 peanusoBaHa pacluMpeHHas Bepcua 6asbl fjaH-
HbIX, COAepPXallan peKoMeHayeMble napameTpbl Af1A NPOBONOY-
HO 3NeKTPO3PO3MOHHON Pe3KM Ha CTaHKaxX KOHKPETHbIX MapOK.
B HoBon Bepcun FeatureCAM yKasbiBaeTcA MapKa CTaHKa, Tvn
MPOBOJIOKM 1 ee AnaMeTp, MaTepuan obpabaTbiBaeMoi AeTanu
n ee TonwmHa. Kpome Toro, CAM-cuctema ncnonb3yeT npu pac-
yeTe ynpasnaoLWmMX NporpaMm s 3neKTpo3PO3MOHHON pe3Kum
3/1EKTPOXMMUYECKE CBOWNCTBA AUSNEKTPUUYECKOWN XUAKOCTU ©
XapaKTepPUCTVKN MPUMEHAEMbIX COMer.
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