MARRHOSTPOEHHE W CMEXHBIE OTPACAH

N3omuaku aBromarusanuu B Mastercam 2022

Bopxxakos, Anexcarap boprc

Ber BpeMEHN HU OCTAaHOBUTDH, HU IIPpEPBATb
HEBO3MOJKHO, a IIoCII€éBaTb HaA0 — XOTA
Obl 3a M3MEHEHUSIMU U HOBOCTAMM, OKa3bIBalO-
MMM BJANAHNWE Ha COAEPKaHWE M Kave€CTBO Ha-
e JKu3Hu. XoueTcs BEPHUTDH, UYTO IOJITOPpa Iojia
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COCYIIECTBOBAHUS U 6OPHOBI ¢ KOPOHABUPYCOM,
HEBOCIIOJIHUMbIE KEPTBBI M CTPAJAHUS Hacese-
HUS, a TaK)Ke yCIeXW B CO3[JaHUU BaKIWUH U Je-
KapcTB 06O0TaTAT KU3HEHHDIN OMBIT YeJOBEYeCTBA B
TaKON CTeleHM, YTO ITO ITIOMOKET YCIIEIIHee CITPaB-
JIATBCS € TIOMOGHBIMU yTPO3aMu B GyIyIIEM.

OaHUM W3 CJIeICTBUI TIOBCEMECTHOTO BBEIEHUS KO-
BU/IHBIX OTDAHMYEHWI CTAJT BBIHYKIECHHDBIN MaCCOBBII
“yxoj B oHJIAlH” paGOTHUKOB IEJIOTO PsIa OTpacJeil,
BKJIIOYas cdepy CO3ZaHUs W IUCTPUOYIIMH TeXHHU-
yeckoro u uukenepuoro I1O. He o6omna cTopoHoit
9Ta y4yacTb M Pa3paGOTUYMKOB, a TAKXKe MHOTOYICJIECH-
HbIX pecesepoB nonynasipHoro CAD/CAM-naketa
Mastercam. Kommanuss CNC Software, pazpaGoraux
Mastercam, oHO# 13 EPBBIX B OTPACJU TIEPEILIa Ha
VIAJIEHHBIN PEXKUM, OCTABUB B O(pIICce JUIID JE3KYPHBIX
aIMIHICTPATOPOB U TEXHUYECKWII MEePCOHAJ, TIOJep-
JKUBAIOMINNA  PabOTOCIOCOGHOCTD  MHQPACTPYKTYPHI.
DyHKIIMOHUPYS B TAKOM PEKUME, KOMIAHUS YK€ BbI-
nycrusia ase Bepcuu Mastercam — 2021 w 2022 — u,
YTO BaXKHO, HUKAKNX OCOGBIX 3aTPyAHEHUI B OpraHu-
3aIlM, MOHUTOPDUHTE W KOHTPOJIE KaK paboT, Tak u
nmokKasareJieil 613Heca, OHA He UCIIBITHIBAET. 3aCy KH-
BAIOT BCSTYECKON TTOXBAJBI M YCUJIUS KOJIJIEKTHBA Pas-
pa6otunkoB Mastercam, HalpaBJIeHHbIE HA TIOBBIIIIE-
HUe KBaJu(UKanuu U MOTUBAIMH CBOUX PECEJITIEPOB,
a Tak’Ke Ha KOHCOJHUJAIMIO KAHAJIA TPOAAK B MEPUOJ
HEOIpe/IeIEHHOCTH M 3aTullibst Ha pbiHke CAM, Ha-
CTYNIUBIINX B CBI3U C Pa3BUTHEM ManjemMuun. Brep-
Bble 3a 35-metHIo ucropuio CNC Software

Puc. 1. Ianenv svibopa onepayuil
0151 NPOZPAMMUPOBAHUSL 0OPAOOMKU

e [loBbicuach 6e30TMaCHOCTb MPOTPAMMHUPOBAHUS
06paGoOTKH OTBEPCTHIA.

e [losBustach HOBasi TpPaeKTOpUsl S-0CEBOU o6pa-
60TKH, a B UMEIONINECS CTpaTeruu 106aBIeHbl HOBBIE,
OYeHb HY>KHbIE BO3MOXKHOCTH.

e CTpeMHTETbHO HAGUPAIONIUI MOMYJISPHOCTD MO-
nyab Mill-Turn paciiupui cBOM BO3MOXKHOCTH — Te-
nepb MOXKHO MTPOTPAMMHUPOBATD JIIOHETHI.

e B apcenane Mastercam maBHO yXe ecTb Kap-
KacHble, TOBEPXHOCTHBIE, TBEPAOTETbHbIE (DYHKITHH
u gaxke psan 3POEKTUBHBIX HWHCTPYMEHTOB MPSIMOTO
PEMaKTUPOBAHUS BCell BBINIENEPEUNCIECHHON TreoMeT-
pun. Kasanocw 6b1, uero eme He xBaraet? Ho BOT — B
Mastercam 2022 oABUINCh NHCTPYMEHTBI JJI5 CO3/1a-
HUsI, PEJAKTUPOBAHNS, ONTUMU3AIUN U UCTIPABJIECHUS
cetuarbix (cTepeosuTorpaduyecKix) Mojeleil.

Oopaodorka “3D /Iunamuueckas
yepHoBas’’ cTaJja 0oJiee JOCTYIHOMI

Hauynem c¢ momapka! Ilosb3oBarenssMm Momysist
Mastercam Mill, TnpengHA3HAYEHHOTO B OCHOBHOM
JUIT  TIPOTPAaMMUPOBAHMSI  OTHOCHUTENBHO  IMPOCTOM
2%D-06paboTKH, B OYepeHON Pa3 PACHIUPUIN PYHK-
IIUOHAJBHOCTb. Tenepb MM MOJHOCTBIO JOCTYITHBI BO3-
MOKHOCTH 3D-Tpaexktopuu “/lnHamMmuyeckas dYepHO-
Bas” 10 MHOKECTBY moBepxHoctell uin tesy (puc. 1),

€KEro[[HAsT MEXAYHAPOJAHAS KOH(MEPEHINS [, o
pecesiepoB Mastercam TpoNLia B OHJIANH-PE- || oumomas
JKUMe, TIPU HTOM MPUSITHO YIUBUB YUACTHUKOB |||\ 5
KAa4eCTBOM TIOJTOTOBJEHHBIX JEMOHCTPAIMHA U || ™= e B
JIOKJIAJIOB. S srains
B tpymax, 3a6orax u cyere (HO Kak ke L
CTPEMUTENILHO!) MPOJIETEN T/l ¢ MOMEHTA Ty6- || o o
JIUKAIUU TIPEJBIYIIENH CTATbH O HOBOBBe/le- || [k
uusx Mastercam 2021, u BOT NpHUILTA TOPA || w & &
MPEJCTABUTH HOBYIO BEPCHIO. e 18
Urak, 4eM ke HaC — pecesliepoB 1 moab3o- | ““r .
BareJieil — niopajsyer Mastercam 2022? Cltwdmgen
CHauaJia BKpaTIie: == T
o HeGonpimoii, Ho neHublii mogapok(!) mo- || cmes
JIYUHJIH TI0JTb30BaTeau Moaysst Mill. o1 LE
o OOecrieuen mepexoji OT aBTOMATHYECKO- -
rO OIpe/ieIeHNsl CTEHOK, OTBEPCTUH, KapMma- JIRI[?
HOB, GOGBIIIEK, OTKPBITHIX IPAHUI] B MPOILION

BE€pCUHN K aBTOMATUYECKOI 30HE U CBEPJIEHUIO
T10 IMapaMETPUIECKOMY IJEMEHTY B AEPEBE I10-
CTpO€HUA TeJa.

o)

Puc. 2. Onyus “Aemomamuyeckas 30Ha” 8 MEHIO

u npumep onpeodesenus 301wl
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KOTOpasi paHee IIPeJJIarajach TOJBKO
B Gosee (PYHKIMOHAJTBHOM MOJIYJIE
Mastercam Mill 3D. Takum o6pasom,
npu HeOGXOAMMOCTH ITPOTPAMMUPOBATDH
YepHOBYIO 06paboTKy/n006paboTKy
CJIOXKHBIX JleTasiel, obagaregun Mo-
nyas Mastercam Mill Tenepb cMoryT
cllesIaTh ATO BCErO 3a OJHY HJU He-
CKOJIBKO OIlepalnuii — co BCEMU MpeH-
MYIIECTBAMH JAWHAMUYECKOH 4YepHOBOIL
3D-06paGoTKM — M 3HAYUTETBHO CIKO-
HOMUTD BpeMsI TIpH paboTe HaJ MPOeK-
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He oGomau croponoii wusmene-
Hust u  JJUuHaAMUYECKY UepHO8Yw
2D-06pa6oTKy, YTO TPOSBUJIOCH B

Puc. 3. /lobasaenue diemenma uz depesa nocmpoenus
6 Habop obpabamuvieaemvLx omeepcmull

eme GOJIbIlel aBTOMATU3AIUU PYy-
TUHHBIX pgedictBuii. HoBag onmnug
“ABromatnyeckasa sona” (puc. 2)
HO03BOJIAET Ha OCHOBAHUU TBEPMO- || joarniee
TEJbHO TeOMeTPHH aBTOMATUYECKH o
OTpeseTUTh 30Hy 06PaGOTKH, BbBISIB- - b
- Limits
ree yaacrior, Tloone oTOT MoTbo0- |-,
* Hama / Red Foints.
BaTeJib MOKET JTUOO MPOCTO MPOIOJI- Baet Zone
KT  HPOrpaMMHUpOBAHHME Tpaek-
topuu, Ju6O, TPU HEOOXOIMMOCTH,
pa3HeCTH aBTOMATHYECKH OIpeje-
JIEHHYIO TE€OMETPHIO MO COOTBETCT-
BYIONIUM TIpyInnam (“3anpemennas”,

B! 20 Toolpaths - Chamfer Dritl

¥ b T e

Stock

e Filter | Toderanse

“Otkpbitas”, “OrpanuunBaoas’”). | Fuoms o
ITO HOBOBBeJeHHEe Oy/eT, B IEPBYIO | fuifa e
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Y 106H0€ nporpaMMupoBanue
00pabOTKH OTBEPCTHH

DyHKIUS aBTOMATHYECKOTO pac-
MO3HABAHUS OTBEPCTUH TOSBUIACH B
cucreMe Mastercam JHaBHO W [ajiee
MOCTOSTHHO Pa3BHBAJiaCh OT BepCUHM K Bepcuu. B
urore mosyuuscss BecbMa 3PPEKTUBHBIN HHCTPY-
MEHT, € MOMOIIBI0 KOTOPOTO MOJKHO KaK aBTOMAaTH-
YeCKHM PACIO3HABATDH JIOObIE TUIMBI CTAHIAPTHBIX U
MOJIb30BATEJNBCKUX OTBEPCTUH, TAK U JIETKO Mepe-
CTpPamBaTh WX MO PA3MEPHBIM XapaKTEPUCTHKAM, a
TakKe cO3/aBaTh OUOJHUOTEKH 3JEMEHTOB U 100aB-
JISITh B HUX MOJIb30BATEIbCKIE OTBEPCTHS.

Jloruueckoe passutue 3TOl GYHKIUH paspa-
GOTUYUKHU BUJST B YIPOIEHUU TIPOrPAMMHUPOBAHUS
o6paboTku orBepcTuii. B Bepcuum Mastercam 2022
Temepb MOXKHO BBIOMPATH HE MPOCTO IPaHb OTBEPC-
TUSI MJIU KPOMKY, a 3JIEMEHT OTBEPCTHS IEJTUKOM
(puc. 3).
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Puc. 4. I'paguueckoe omobpasxenue noanozo ssemenma
omeepcmusi, 6blOPANHO20 0151 00PAOOMKU C OCHOBHIMU

xapakmepucmuxkamu

Ho sT0 emie He Bcé: 106aBUB OTBEPCTUS KaK Ia-
paMeTpHYecKHe 2JIeMEHThl W3 JlepeBa MOCTPOCHUS
JleTajIiv, Mbl 3aTeM MOJKEM JIETKO B CaMON olepainn
BBIGpATh WMHTEPECYIOMuil Hac 3dJaeMeHT [Jisi o6pa-
6orkn (puc. 4), mo KOTopoMy B utore Gyner onpe-
nessatbess ray6una o6paborku. He ciaemyer 3a6bi-
BaTh M MPO BO3MOKHOCTb COXpaHEHUs Olepanuii B
6ub6anoTeKe KakK M1a6JIoHOB!

IIpu MCIIOIb30BAHUU MapaMeTPUUYECKUX OOBEK-
TOB MO’KHO 3SKCIOPTHPOBATH IOJHOCTHIO TOTOBBIE
omepaiuu 06paGOTKH, a 3aTeM HUMIIOPTHPOBATh WX
U TPUMEHSTH JJIsI TPOTPAMMHUPOBAHUS IMOJLOOHBIX
3JIEMEHTOB B JIpyrux mnpoekrtax. M Bcé mepecuu-
TaeTCsl MPaKTHYECKN B aBTOMATHYECKOM peskume!



IIpoBepka Ha CTOJIKHOBEHMS
B onepanusax oopabdOTKH OTBEpPCTHi

HoBast (yHKIIUSI MPOBEPKH Ha CTOJKHOBEHHSI
MO3BOJISIET OHPEAEIUTb, BO3MOXHO JH 06pabo-
TaTh JIETAJb C MOMOIIBIO BBIGPAHHON KOMOUHAIMN
JlepsKaresisi U WHCTPyMeHTa. Ecjiu MHCTPYMEHT
omucan B GHOMOTEKE KAaK JOCTATOYHO JIJTMHHBIH
(nmaske ecim B peaibHOM MUpE 9TO U He Tak!), Ta-
Kast TPOBEPKA MOMOKET aBTOMATUYECKU OTPEryJin-
poBaTh JTNHY BbLAETa, YTOOBI M36e3KaTh JI0ObIX
croakHoBenui (puc. 5).

ITpoBepka Ha KOJIJIH3UH TOKA3BIBAET, MPH 00-
paboTKe KAKMX OTBEPCTHH CYIMIECTBYET OMACHOCTD
CTOJIKHOBEHUSI, C KAKUM 3JIEMEHTOM COOPKH MPO-
HCXOUT CTOJKHOBEHHE, & TAKIKE J[aeT BO3MOK-
HOCTb TIPOU3BECTH ABTOMATHYECKOE H3MEHEHHe
JUTHHDBI BBLIETA WHCTPYMEHTA WJIU K€ HU3MEHUTDH
€ro BPYUYHYIO B rpad)mueckoM OKHe.

MOKHO TakKe MPOCTO TIOCTABUTD TAJOYKY B
mosie “OTo6pasnuTh CTOJKHOBEHUsI” B OKHE Tapa-
METPOB IEPEXOIOB ONEPAINU — U 30HbBI, 1€ OyIyT
MPOUCXO/IUTD CTOJKHOBEHUS JIETAJTH CO COOPKOI
HHCTPYMEHTa, 0TOGPasstTcss B TpaduvecKoM OKHe
B BUJIe KpacHoro nuaunapa (puc. 6).

ITapameTpsl nepexoa0B AJs
3D-crpateruii YuCTOBOM 00PabOTKH

B Bepcun Mastercam 2022 momHOCTBIO Tiepe-
paGoTaHbI TapaMeTpPbl YIIPABJIEHUS MEPEXOAaMU
noaBogaMu/oTBonaMu. Ilo cpaBHEHMTO ¢ TIpeABIAY-
MUMU BEPCUSIMU UX CTaJO GOJIbINE, TAK YTO OKHO
JUI BBOZA ATHX MapaMeTPOB CMOTPHUTCS HENpH-
BbruHo (puc. 7). Bripodem, npu GoJiee BHUMATEb-
HOM pacCMOTpPEeHHU OOGHAPYKUBAETCs, 4YTO 6GOJIb-
MIMHCTBO TIAPAMETPOB CYIIECTBOBATH U TIPEXK/E,
HO 3a/1aBAJIHCh 9TU TTapaMeTPhbl B PA3HBIX MECTaX.
B Bepcum 2022 nuisg yno6ctBa ynpasJieHus Bcé co-
6paJin B OJTHOM OKHe.

[Tpu atom mo6aBUIHCH W HOBBIE (PYHKIUU — K
npumepy, onuus “lIpuMeHUTbH Tepexoabl” K OT-
KPBITBIM TTPOXOJaM MJTH K OTKPBITBIM U 3aKPBITHIM
npoxonaM. Kpome Toro, crano ropasmo mpoiie
YOPaBJIsATb ITIOJBOJAMHU U OTBOJAMH, [eJaThb UX
MJIABHBIMU OJHOBPEMEHHO M B BEPTHKAJBHON, U B
TOPU30HTAJIBHON TIJIOCKOCTSIX.

Hosoe B cTtpareruu ‘“Barepsmnus’

Kazanoch 6bl, 4TO e€lle MOMKHO IPUIYyMAaTh
JUIST TIPOCTOil omepaiuu, Kotopas QopMupyer
TOPU30HTAJIBHBIE TPOXO/IBI 110 TIOBEPXHOCTSIM MO-
JIeTd JIETAJN U YK€ YMEET XOPOIIO ONTHMHU3HPO-
BaTh 1Al MEX/Y TPOXOJAMU B 3aBUCUMOCTH OT
yriaa ykKJoHa B MecTe pabouero mpoxoga. Okxka-
3BIBAETCSI, ellle MHOTO Yero MOKHO J00aBUTH B
OJIHY TPAEKTOPHIO, YTOOBI OGJErdYuTh IPOIECC
nporpamMmupoBanus o6pa6otrku. Ho 060 Bcém 1o
HOPSI/IKY.

Bo-nepBbiX, THII MPOXO/a TEMEPh MOXKHO
YCTaHABJIUBATH OTJEJNbHO [IJisi 3aMKHYTBIX U He-
3aMKHYTBIX TIpoxoioB. CaMoe WHTEpecHOe, 4uTo
JUIST 3aMKHYTBIX IPOXOJI0B MOJKHO PACCUUTATDH

o)
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Puc. 7. Okno 3adanusa napamempos nepexodos,
Hacmpouxu nodeooos u 0meodos
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TPAEKTOPUIO UHCTPYMEHTA Me-
togoM “Crupanp” (puc. 8).
[Hanee. HaBepugaka MHOrue

W 30 High Speed Toolpaths - Waterne

LETEE

Tockpath Type

M0JIb30BATENN TIOMHST, CKOJIb-
KO TIPUXOIUJIOCH TMOBO3HUTbLCS,
4TOGbI TP  WMCIOJIb30BAHUU
crparerun “Batepsunus” 1o-
MacTh TOYHO TIO YTJIy COTIPSIKE-
HUST CTEHKU U TOPH3OHTAJIbHOI

miockoctu. Hazmo 6b110 nputGe-
raTb K PasHOro poja yXHIipe-
HUSIM, YTO HEPEKO TTPUBOIIIIO
K TOMY, 4TO B HUTOT€ IOJydYa-

Puc. 8. Hacmpotxa memooda
npoxoda 0s 3aMKHYMLX
npoxodos “Cnupanv npomue 4YC”

Puc. 10. Onepayus “Bameprunus’
¢ onyuett 0OpabomKu MoJILKO
Mecm KoHmaxkma ¢ppesvl ¢ yeidmu

JIOCh  HECKOJBKO TPaeKTOPHit e ar -
(a To M MHOXecTBO), npuyeM, ||| =" o ey

Linking Parameters b= == ‘
B HEKOTOPBIX cJydasX Jaxe ||~ o @ [ =

r¢Filter / Talerance ottom to o b i
BO3HUKAJA HEOOXOAUMOCTh B i punil & (55| 9 B
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(2] H st ¥ alues epdown a0
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C sBpixogoMm Bepcuu 2022 06 Rty i Contl e & 4 o
9TOH  TPOGJIEME MOJKHO —3a- | duskvensdins e - . s

Tool 18 Spherical /...
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() Cormer Radius 9 [ Critical Depths

nach oniueli aBTOMATHYECKO- || s o S

Spinde Speed 1000
TO ONpC/CNCHNA  MOAOGHBIX ot gt 10 e CINEN n 9 %
VIJIOB, IPHYEM CO MHOKECTBOM || Lo | o e o asem
BAapUAHTOB (pI/IC 9) Dismeler Off.. 1 e &

. . Cplans / Tpl.. Top
Deade Dopert
Teniepb MOryT o6IerdeHHO by 9 Pucnosnasanue yen06 co-

B3ZI0OXHYTD U T€ MOJb30BaTEH,
KOMY NPUXOIUTCSI UMETD [IEJI0
C JeTajsiMd, Y KOTOPBIX MMe-
eTcsl MHOXKECTBO KapMaHOB,
YCTYTIOB — ¥ BCE 3TO HA Pa3HBIX
BBICOTAX. JTO XOPOIIO JAEMOHCTPUPYET MJIIIOCTPAIUS
(puc. 10); ars maraggHoCcTH BKJIIOYeHa onuus “O6pa-
60TaTh TOJBKO MECTA YTJIOB KOHTaKTa”.

HoBas onepanus 3-oceBoii 00padOTKu:
YuudunupoBanHasi MHOrooceBas
TPAEKTOPUAL

Mpbr yske TTPUBBIKJIM, YTO OT BEPCUU K BEPCUU PaA3-
pa6otunku Mastercam CcTpeMsTCS YHU(PUITPOBATD
min o6belUHITh CXOXKHMe Tpaektopuu. K mpumepy,
tpaektopun “Ilapannensnas mo kpusoit”, “Ilapan-
genbHag yray”, “IlapassenbHas moBepxHocTu”, 06b-
eauHuauch B ofny — “IlapasnenbHas”, a yxke TaM,

npsKeHUs CMeHOK C 20PUSOHMANb-
HbIMU NAOCKOCMAMU NPU UCNOJIb30-
eéanuu cmpamezuu “Bamepiunus”’

Puc. 11. Bubop wabiona
mpaexmopuu “Ynupuuuposannas’

B onimusax “Illa6mona” MOXKHO TMEPEKJIOUUTH, MapaJi-
JieTbHO ueMy OYZIeT BECTUCh PacyeT M T.II.

B Bepcuu 2022 paspa6oTuukaM yaaJoch Ha OCHO-
Be TPEXHUX J-0CEBBIX TPAEKTOPUI, PA3INYAIONIIXCS
MO aJroput™My (QOpMHUPOBAHUS MIA6JIOHA MPOXO/OB,
CO3/IaThb HEYTO HOBOE WM 3aMevaresbHOe T0/ Ha3BaHU-
eM “YHudunupoBanuas MHOTooceBas Tpaektopus”. K
TOMY >K€ TOSIBUJICS €Ille U aBTOMATUYECKUI TIabJIoH C
PA3JIMYHBIMU BapUaHTAMU CTPATEruil (hOpPMUPOBAHUS
npoxonos (puc. 11).

Termepp moJsib30BaTENb B paMKaxX OJHOTO WH-
tepdeiica cMOXKeT TepeKJIIoYaTb pasHble BapHaH-
TBI cTpareruit GopMUpPOBaHUSA MAa6JIOHA MPOXO/OB
(“Mop@”, “Ilapannenpruas”, “Ilpoekuust KpuBoi”,

Puc. 12. Hexomopuie 6apuanmol npumenenis. dsmomamuieckozo uabiona:
a) napaiiesvio om zpanuy; b) napaiieivho om yeHmpa
¢) napaineivno om uyenmpa, ¢ onyuei “Henopuposams omsepcmus’”
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Puc. 13. Tpaexmopus onepavuu “Coém 3aycenues” 011 npumynienus KpoMKU no paouycy
u pesyrvomam cumyasuuu 06padomKu

“Bmosb kpuBOi”), a Takke Npo6OBATh IPUMEHUTDH
Hosbie mabaonsl (“ABromatnuecku”, “Ilo Hampas-
agomuM”), 4To6BI HoZ06paTh HAWJIYYIINNA BapuaHT
Tpaektopuu. EMy y:ke He mpumercs, Kak 3To 6bLIO
npex/jae, CO3MaBaTh OTAEJbHBIE CTpaTeruum o6pa-
6OTKM OJHOH ¥ TOW ’Ke TOBEPXHOCTHU, W IOTOM
BBIGMpPATh M3 HUX U OCTABJATH TOJBKO Ty, KOTO-
pag nojoiizer gyuiie Bcero. KpoMe Toro, B HOBOi
TPAEKTOPHUHU TIOSIBUJIMCH OIIIUK, KOTOPBIX PaHbBIIE
He ObLIO.

[Tpu aTOM BCe TPUBBIYHBIE TPAEKTOPHUH ITOH TPYII-
Obl OCTAJNCh B CTPOI0 M MO-TIPEKHEMY [TOCTYIHBI
IS ucnoJsib3oBanus. Ho naske HeNMpomoKUTENbHOE
TECTHpPOBaHNEe YHU(PHUIMPOBAHHON TPAeKTOPUHU TIO-
3BoJisieT ¢ GOJBINON [0Jell YBEPEHHOCTU ITPOTHO3HU-
poBaTh, YTO MMEHHO 3Ta TPAaeKTOpus u OyIeT IIpHU-
MEHSTbCS Ha TPAKTUKe B GOJBIIUHCTBE ciaydaeB. K
XOpOIIEMY MPUBBIKAENb GbICTPO.

Cbém 3ayceHnnesn

Omneparnus, oGreryaiommast MPUTYIJTEHUE
OCTPBIX KPOMOK € KOMOMHaIMeil oceil 06paboTKM
OT TpeX [0 TATH, BKJIOYAS MO3UIMOHHDIE, TOSBU-

Ha3HAYMB HY>KHOE KOJIMYECTBO TPOXOJA0B IS MX
dopmuposanus (puc. 13).

Hoaaepaxkka JoOHETOB
B TOKapHO-(ppe3epHoii 06paboTKe

AXTHUBHOE IPUMEHEHNE B METAII006paboOTKE MO-
aynast Mill-Turn m poct crpoca CTUMYJHPYET €ro
pasButue. Bepcuss Mastercam 2022 o6oratumaa
Mill-Turn cpeactBaMu yao6HOTO TTPOTpaMMHUPOBA-
HUSI JIIOHETOB, TO3BOJISIONUME 3a/[aBATh WX TOUYHOE
NO3UIUOHUPOBAHUE ¥ O6ECIEeYNBAIOIUMU HUMUTA-
IUIO TIOAJEPKKU 3aTOTOBKHM Ha TPOTSKEHUU BCETO
nporecca o6pab6otku. TakuM o6pa3oM, OTKPBIJIUCH
HOBBIE BO3MOKHOCTH ITIPOTPAMMHUPOBAHUS TOKap-
HbIX 1 (pe3epHBIX Onepaluii ¢ yaep:KaHueM JeTa-
Jeil B JIIOHeTaX.

IMoaaep:kKka JTIOHETOB BKJIIOYAET B ce0s CleayIo-
mee:

e Pacmupenubie 6UOTHOTEKH KOMIIOHEHTOB JIIO-
HETOB XPAHSITCS B TeX Ke OMGJIMOTEKAaX OCHACTKH,
KOTOPbIE MCITOTB3YIOTCS AJIST TOKATOPOB HHCTPYMEH-
TOB, TATPOHOB, I'yGOK U IAHT. DTO TO3BOJSIET JIeT-
KO BBIGMpPATh W 3arpy’KaTb M3 OAHOU OUOGINOTEKH

Jach B (dyHKIuoHase Mastercam He

TaK JaBHO, HO y3Ke yCIlea CTaTh MOy~ |\ = 2 L R S b
asgpuoii. OHa TO3BOJISIET MPAKTUYECKU S
B aBTOMAaTUYECKOM PEXWMe IpoTrpam- | = ——r=====
MHPOBATh NPUTYIIJIEHHE KPOMOK Jaxke | e
Ha CaMbIX CJOXXHBIX JeTajsiX, n36ap- | |~ Emsmsmesms .
JS OT 3THUX 3a60T TEXHOJIOTOB-TPO- CE & =
TPAaMMHCTOB ¥ OIEPATOPOB CTAHKOB. : =
Ecnu sxe mosydeHHBINl B aBTOMaTHue- | _ . e
CKOM peXXMMe pe3yJbTaT He B MOJHOW | D= o o
Mepe YIOBJETBOPUT TOJIb30BATEJST, TO | = o =
TPAEKTOPHIO BCerjJa MOXHO MHoAmpa- | = L %
BUTb C TIOMOIIbBIO [OMOJHUTETDBHDBIX | e i i
HAaCTpOEK. T iy

Bepcua Mastercam 2022 toxe mo-
pazoBaja HOBBIMU (DYHKIUSIMHU B ITOU
yactu. Cefiuac MOXKHO HE TOJIBKO IIpH- Vil | Y

TYHUTDb OCTPYIO KPOMKY, HO 1 HOJYy4YaTh
MOJIHOIIEHHYIO (pacKy MmN CKpyTJeHue,

Puc.

14. 3adanue napamempos u s1emenmos Jionema
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Puc. 15. Cumyasyus pabomol cmanka ¢ nodoepxxoi

JAOHEMOM

BCEe KOMIIOHEHTBI, HEOOXOJUMBbIE [IJIsi HACTPOUKHU
CTAHKA.

e HoBble THIBI KOMIOHEHTOB MOTYT OBbITh yKa-
3aHBl KAaK yCTAHOBJIEHHbIE HAa PEBOJBBEPHON TO-
JIOBE WJIM KaK CTAllMOHAPHBIE aBTOHOMHBIE. THIIbI
MOJIBUKHBIX 3JIEMEHTOB JIJIsi PbIYATOB U TOPIIHEH
MO3BOJISIIOT OBICTPO CO3/[aBATh KOMIIOHEHTBI C TI0-
MOIIIBIO TIPOCTOrO MOAYJAbHOTO noaxoma (puc. 14).

o CreruajbHble OMEPAllUK [JIsI KaXXOT0 TUTIA
JIIOHETA TI03BOJISIIOT TOYHO 3aMPOrPAMMHUPOBATDH Ka-
JKJI0€e OTAesbHOEe [BHXeHHe. X MOXKHO CHHXPO-
HU3UPOBATh ¢ KOHKPETHBIMU COOBITUSIMU TIPOIECCa
06paboTKH.

e Crparerun 06paGOTKH
JISTIOT npeBapUTETbHO

merajieii  1M03BO-

IPOrpaMMUPOBATD

NEHAOANMANTIES DB

Mesh Smooth Fill  Smooth Refine Decimation Explode Modify  Trim to Trim to
From Entities  Free Edges Holes  Area

Bl @
A Cone
Cylinder Black
© Torus

Simple Create Madity

Mesh Mesh Facets Plane Surface/Sheet

Analyze Calor

MOC/IeIOBATEJIBHOCTU OTIEPaluii ¢ TOJ-
JIEPKKOI JleTaJu B JIIOHETE WJH JI0-
6aBJIATD OIEpAlUU MOAAEPKKH K CY-
IIECTBYIOIMM CTparerusM o6paboTKH
feTaJjei.

e Bce omepanuum m JABUXKEHUS JIIO-
HeTa B peXHUME TMOAJMEPKKHU, BKJIIO-
Yyasi JBUKEHUS TOPIIHEH U pbIuaros,
MOKHO ITOJTHOCTBIO CHMYJMPOBATh Ha
skpane. ['paHUIly, UCNONB3YyEMYIO [JIsI
NMPOBEPKU Ha CTOJKHOBEHHS, MOXHO
OTIpeJIeIUTh MW HACTPOUTH, BKJIOUATH
UM BBIKJIOYATh €6 WHIUBUIYAJIbHO
JUIST  KaKJO0W Omepaluu  TOIIePKKA
(puc. 15).

Co3nanue, perakTupoBaHue
H OIITUMH3aIUA
crepeoauTorpadpuIeCcKux
00'bEKTOB

[Ipu pa6ote B cpene Mastercam 2022
yXKe HeT HYXXIbl COXPaHITb TBEPIOe
TeJ0 WUJIU NOBEepXHOCTb B ailyn cre-
peosurtorpadun (STL), a 3areM 06bEAMHATH HX
o6paTHO B aiiy geTasu A7 MOaydeHus ceTku. Bee
NPUBbIYHDbIE UHCTPYMEHTBI JJS CO3JaHUS TPUMU-
tusoB (“Ilununnp”, “Buaok”, “Chepa”, “Konyc”,
“Top”) Temepb MOTYT CO3[aBaTh U CeTYATbIE TeJa.
Bcecropounsas pa6oTta ¢ cerdyaTbIMu O6DBEKTaAMHU
obecneynBaeTCss MHOXXECTBOM JJ0GABIEHHBIX IOJI-
HOIIEHHBIX WHCTPYMEHTOB, a TaK)Ke HOBOI MHCTDY-
MEHTa/IbHOH naneapio — “Mesh” (puc. 16).

[nsa ceruyarpix 06BHEKTOB AOCTYMHBI (DYHKINHU
aHaJIN3a, M3MEHEHWsI CTOPOHBI HOPMAJH, pasJio-
JKeHUs COOPKYM M3 CeTYAThIX OOBEKTOB, a TaKKe
BO3MOXKHOCTD HCIIOJIb30BAHUS CETUYATHIX 06DHEKTOB
npu packJjajake B MoayJae Nesting ¢ mocjeayomiei
pacKJIaaKol WX Ha JUCTe IJs1 06paGoTKH.

B mpormioMm, ecau monydyeHHas ce-
TOYHASI MOJeJb HMeJa HU3DSHBI, ITO
JNENCTBUTENIbHO SIBJSJOCh CEPbe3HOM
npo6aemoii. Tenepb ske MbI MOXKEM J10-
CTATOYHO JIETKO U OBICTPO U3MEHUTD
TaKkyio MOJeNb, YVIAJIUTh YacThb CeT-

o D
Check Clear Change
Mesh All Facet

Puc. 16. Hncmpymenmanvnas namenv 0as pabomol

C cemudmovimMu mejidmu

ku (puc. 17), 3aNONHHUTH OTBEPCTHS,
CrialuTh B ONpeJeNeHHbIX MecTax,
IIePECTPOUTH HEKOTOPbIE BJEMEHTHI €
OMOIbIO OyJIeBbIX ONMepaluii 1 T.[.

Maodify Mesh Facets

ITo ceifuac yxxe He npobieMma.

Korma B Obliible BpeMeHa BO3HH-
Kaja HeoOXOAMMOCTb HPOTPaMMU-
poBaTh 06pabOTKy IO CETOYHOH MO-
gean  (06bIYHO TOJyYaeMoii mocJe
3D-cKaHUPOBAHUs), TO, AJAsl yao6CT-
Ba IIPOTPAMMHUPOBAHUA 110 dJEMEHTaM,
ymo6Hee 6bII0 MPeo6pa3oBaTh 3Ty MO-
JieJb B TIOBEPXHOCTHYIO HJH TBEPO-
TEJbHYIO; B NPOTUBHOM cJyd4ae IpHU-

Puc. 17. IIpouyecc svidenenus sn1emenmos cemxu,

Komopwie Heobx00umo yYoairumo
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XO/JIMJIOCH TI0JIb30BATbCS OYEHD IPyObI-
MU rpaHunamMn. HoBble MHCTPYMEHTBI
Bepcuu 2022 MOTYT aBTOMATHYeCKHU



Puc. 18. Cemuamas modeav: a) nocae umnopma; b) nocie npeodpazosanus no 3j1eMeHman
(pasnvim ysemom evidesenvl s1eMeHmovL NO OMOEILHOCIU NOCLEe ONEPAtUU PA30eLeHUs)

ONpeeNuTh KPOMKH C MEePeJOMOM, pa3buTh Ha He-
CKOJIbKO ceTdaTbix Tea (puc. 18).

HoBbie HHCTPYMEHTBI /1IsI HOCTPOEHHS
U U3MEHECHHUA KapKAaCHOU r€eOMETPUHN

BceroMHuM 1mepBble CTpaTeruu HEMpPEpPbIBHOW MHO-
rooceBoil 06pa6oTKU. YIpaBJIeHUE OCbI0 MWHCTPYMEH-
Ta B 3TUX ONEpAIlUIX OCYIUIECTBJISIOCH MyTeM “HC-
[OJIb30BAaHMU IOJIb30BATEIbCKUX JIMHUI HaKJIoHA”.
Ceiiuyac 2TOT MeTO IMO-TIPEXXHEMY NPUMEHSETCs, HO
BCE peXXe U pexke, UTO CBSI3AHO C TIOSIBJICHUEM JAPYTHX
METO/IOB KOHTPOJISI ¥ YIIPABJIEHUS OChIO HHCTPYMEHTA.
Ho paspa6otuuku Mastercam enie TOMHST 3TOT “cTa-
pBIit” ToAX0[ Kak oauH U3 HauboJee 3(pPEKTUBHBIX,
0COOEHHO KOT/Ia HeoOX0AMMO 06paboTaTh MHOKECTBO
MOBEPXHOCTEH C OYEeHb PE3KUMU M3MEHEHUSIMU KpU-
BU3HBI. VIMEHHO B TAKUX CJIydYasX yIpaBJeHUE OCHIO
C TIOMOIIBIO THHUIT OYEeHb BBIPYYAET.

Teneps B CAD-Momyie TOSBUJIOCH CPa3y HECKOJIb-
KO WHCTPYMEHTOB /st tocTpoenust (puc. 19) u pepak-
tupoBanusg HakjgoHna (puc. 20). IIpum pemakTHpoBa-
HUW BEKTOPA HAKJOHA OCH MPUBS3KU aBTOMATUYECKH
BBIPABHUBAIOTCS BJOJb 06pasyiomux K Ouuskaiiimeit
MOBEPXHOCTH, YTOGBI OBLJIO YIOGHO YIIPABJIATD YTJIOM
M0 XOIy MHCTPYMEHTa MM GOKOBBIM yIJIOM. A B CO-
YeTaHWM ¢ OTOOpa’KeHNeM BBIOPAHHOTO WHCTPYMEHTA
3TO CJYXXUT ellle W OYeHb yMOOHBIM W HATJISAIHBIM
C1rIoco60M YIIpaBJIEHUS.

3akaoyeHue

PaccMoTpennble “U3IOMUHKN” aBTOMATU3AIMH — TO
JINIIb MaJiasi YacTh U3 MHOKECTBA HOBOBBEJIEHUI B Bep-
cun Mastercam 2022. B Ham KpaTKuii 0630p TIOMAaJo
JIUIIb TO, 4TO 0OJiee BCErO TPUBJEKJO Hallle BHUMAa-
HUe BO BpeMsl OHJIANH-O0Oy4YeHHs, KOTOPOE IPOBOIM-
JIU JIy4Illie TPernofaBaTeid KOMIIAHUU-Pa3paboTunKa.
Haneemcst, uTo Hamia craTbs 3aMHTEPECYeT YuTaTesieil
1 ToJib3oBaresieil Mastercam, ctaB A8 HUX IO3HABA-
TEeJIbHBIM MaTepUasoM U IMOJIE3HBIM B paboTe MyTeBOIN-
TeJeM, CTUMYJIOM K BHHMATEJbHOMY O3HAKOMJIEHWIO C
noJiHbIM onucanueM “Uro HoBoro B Mastercam 20227,
JIOCTYIIHBIM Ha caiiTaX Hallleil TPYINIbl KOMIaHUH.

ITUM 00630pOM HOBOBBeleHuii B Mastercam 2022
MBI J[aeM HAITyTCTBHE HOBOIl BEPCHH BaIllIero JIOGHMO-
ro ¥ JedcTBUTEJIBHO 3aMeuarenbHoro CAM-makera,
MOCTaBKa KOTOPOTO y:Ke HauaJjach. [ocymapcTBeHHbBIE
MPEATNIPUSITUS, YACTHbBIE TTPOU3BOACTBEHHDBIE KOMITAHWUH,

Puc. 19. Hosvie uncmpymenmol nocmpoenust Junuil
HOPMATIUL K NOBEPXHOCU NO CemKe U 600b KPUBOU

Puc. 20. Pedaxmupoeanue sexmopa HOpMAIU
¢ omobpasenuem uncmpymenma

TEXHUYECKUE TIKOJbI, KOJJIEIKU U YHUBEPCHUTETHI C
AKTUBHBIM JJOTOBOPOM Ha TEXHHYECKOe OOCJY>KHBAaHUE
(Maintenance) nonyuar Bepcuio 2022 GeCIIaTHO.

B s3axJiouenye OTMETHM, UYTO HAIlla TPYIHa KOM-
naanit [TOJIJIA & COLLA, nepuognyecku BBOAS U
OTMEHSAS PEeKUM “yIaJEéHKU”, BIOJIHE YCIEIIHO aJall-
THPOBAJACh K HOBOI HOPMAJBHOCTU M JEMOHCTPUPYET
YBEPEHHBIIl pocT mpopaxk Mastercam B Ka’KIOM Me-
csille TEKYIIEro ToJa TI0 CPABHEHWIO C TIOKA3aTessIMU
koBuHOro 2020-ro m gaxke ¢ peKOPAHBIMU 0ObEMAMU
MECSTYHBIX TTPo/iak B npeakoBuaHoM 2019-M. IT0 cBU-
JIETeIbCTBYET KaK O MpUBJIeKareabHocTn Mastercam B
rjazax norpe6uresei, Tak M 06 yCHENTHOCTU BBIOPAH-
HOW HaMu GU3HEC-MOJIEIM, B OCHOBE KOTOPOH JIEKUT
BHUMAaTeJIbHOE ¥ 3aWHTepecoBaHHOe oTHomreHne 'K
HOJIJIA & COLLA x HammM napTHEPaM U MOJIb30Ba-
TeaaMm Mastercam. <>
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