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YK 004.9
Ounexcanap ManyJeBuY, KaHIUIAT TEXHIYHAX
HayK, JTOIICHT,
TaBpiiicbkuil 1ep>kaBHUIA arpOTEXHOJIOTIYHUIMA
yHIBepcHuTeT iMeH1 JIMutpa MoTtopHoro,
M. 3anopixoks, Ykpaina
Ounexcanap BepmkoB, KaHIUIAT TEXHIYHUX HAYK,
JIOTICHT,
TaBpiiichbKUii IepKaBHUHN arpOTEXHOJIOTTYHUN
yHiBepcHuTeT iMeH1 JIMutpa MoTtopHoro,
M. 3anopixoks, Ykpaina

METOJ/IUKA BUKOHAHHSI TIABOPATOPHOI POBOTH «PO3POBKA
KEPYIOUYOI TIPOT'PAMM JJISI OBPOBKH KOPOBKH
JIU®EPEHIIIAJTY ABTOMOBLIS» ITPM BUBUEHHI JJUCIIUILJITHA
«[TPOTPAMYBAHHS ABTOMATHU30BAHHUX ITPOIIECIB OBPOBKH
JTETAJIEWN»

AHoTanisg. B po060Ti HaBeIEHO aNTOPUTM PO3pPOOKHU KEPYIOUOoi poTrpaMmu
JUTst OOpOOKHM JleTaii CKiIaJaHoi (POpMU Ha BEPCTATI 3 YUCITOBUM MTPOTPAMHUM
KEPYBAHHSIM.

KuiouoBi ciioBa: kepyroua nporpama, KoAau BEpcTary, crpareris 00poOKu.

Abstract. The work presents an algorithm for developing a control program
for processing a part of a complex shape on a numerically controlled machine.

Keywords: control program, machine codes, processing strategy.

IIpu BuKOHaHHI JabopaTopHUX pOOIT 3 gucuuIuIiHu «IIporpaMmyBaHHs
aBTOMATU30BaHUX IPOIECIB OOPOOKH JeTasiein» CIIiJi BpaXOBYBaTH, 10 OJHUM 13
BAOKJIMBUX €TamiB MArotoBku poodotu BepctaTiB 3 YUIIK € po3poOka kepyrouoi
nmporpaMu I 0OpOOKM BIJMOBIIHUX TOBEPXOHb. Bi TOTro HACKUIBKK SIKICHO
po3pobiieHa Kepyroda mporpama s Bepcrata 3 UIIK 3anexuTh sKiCTH Ta
HIBUAKICTH 00poOKu aetani. [limiOpatu onTUManbHE pIIIEHHS, BPaXOBYIOUH 1
SKICTh 1 IBUAKICTh 0OPOOKH JeTa, € TOCTaTHBO CKJIAAHOIO 3a7a4€O.

BuxignumMu gaHuMu 1151 BUKOHAHHS 3aBJIaHHS JI0 J1aOOpaTOpHOi poOOTH €
pobounii KpeciaeHuK o0poOroBaIbHOl Aetani, mnepenik BepcrariB 3 UIIK, ski € B

HAsSIBHOCTI 1 SIKI 3/1aTHI 0OpOOHTH 1110 JeTadh Ta MapKy MaTepiaiy, 3 sIKoro Tpeda

BHKOHATH ITPOIIOHOBAHY J€TAJIb.
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[lepmr HiX po3podbutu kKepyrouy nporpamy s Beperata 3 UIIK HeoOxinHO
PO3pOOUTH TEXHOJOTIUHHMM TIPOIEC, Y SKOMY Oyje BigoOpakeHa IOCIiIOBHICTh
o0poOku getanm «KopoOka mudepeHmiary», a Kepyrdy Mporpamy HEOOXiITHO
OTpPUMATH y KOJIaX BepcTaTa, IJis IKOro BoHa Oynie po3pobieHa.

[IpoananizyBaBid TE€OMETPiIO JeTalll 3a HaJaHUM KpPECICHUKOM, OyIo
BUPIIIEHO OTPUMATH BUCOKOSIKICHI 0a30Bi MOBEPXHI 3a JOMOMOTOI0 TOKApHOTO
BepcTary 3 pydyHHM KepyBaHHsAM «16K20», a momanaeiry oOpoOKy Jmeralti
BUKOHYBAaTHU Bke Ha Bepcrati 3 UIITK.

["aGaputHi po3mipu aeram 135 x 141mm. Lel pakTop € ogHUM 3 KpuTepli
BubOopy Bepcrata 3 UYIIK. Jlns o0poOku nerani OyB oOpanuit ¢dpesepHuit
KOHCOJIbHUM BepTuKanbHUl Bepctar 3 UYIIK Ta aBTOMarnyHOIO 3MiHOIO
iHcTpymenta  moxaenmi  «I'®@2171C5». lleit  Bepcrar  mpu3HAYeHUH IS
OararoorepalliiHoi 0OpoOKH PI3HOMAHITHUX JeTale CKIaaHOoi KoHirypaiii 3i
CTaJll, YaByHy Ta 1HIMX MetaniB. [lopsan 13 ppesepHumu oneparisiMu Ha BepcTari
MO>KHa pOOUTU CBEPIUTIHHS, 3€HKYBAaHHS, PO3TOPTaHHS Ta PO3TOYYBAHHS OTBOPIB,
3B’SI3aHUX KOOPJINHATAMMU.

Texnonoriynuit mpouec o0poOku aeram «Kopobka mudepeniiany»
po3pobieHo 3 BukopuctanHaMm mnakery nporpam « BEPTUKAIJIb — TexHomoris» 1
Ha MOro OCHOBI OTPUMAHO 3arajbHUN AJITOPUTM PO3POOKH KEpPYHUOi MpOrpamu,
SKUH TIOJIATAE B HACTYITHOMY:

e  CTBOPCHHS TPUBHUMIPHOI MOJIEIII JIeTajl Ta 3aroTOBKH;

e Iepellaya MOJIeNIl Yy CHUCTEMY PO3POOKM KEpyHuux mporpam 3a
JIOTIOMOTOI0 TIPSMHUX TPAHCIATOPiB, abo dYepe3 HeuTpanpHi (opmaTH, SKi
nepeaaoTh JaHl Mpo MOBEPXHI, 1110 00MexytoTh Bupi0 (taki sik [GES, STEP, SAT
Ta 1HIII);

e CTBOPECHHS TPAEKTOPi OOpOOKM HEOOXITHMUX TOBEPXOHb JETall Yy

CUCTEMI PO3POOKU KEPYIOUUX MPOrpam;
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e IIEPETBOPEHHS KEPYIOUOi MpOorpamMu y KOJHM BEpcTara 3a JOMOMOIOIO
IIOCTIIPOLIECOPY;

e 3aBaHTAXCHHS KEpPyHuoi TMporpaMd y  MPHUCTPIA  YUCIOBOTO
IIPOrpaMHOro KEPyBaHHS BepcTara.

TpuBumipHy moxenp aetami (puc.l) po3poOieHO 3a JOMOMOIOK IMaKeTy

SolidWorks.

Puc.1. TpuBumipna mozeins netani «KopoOka nudepeniiany»

Jist  po3poOKku  Kepyrouoi mporpamu OyB oOpaHMil Maker mporpam
«PowerMilly ¢ipmu «Delcam». «PowerMilly — 1e aBTOHOMHMI makeT s
OararooceBoi 00pOOKH, 1110 103BOJISIE OTPUMYBATH YOPHOBI Ta YUCTOBI TPAEKTOPIT
JUIs 0OpOOKM OCHAIIEHHS WIBUIKO, TOYHO 1 Oe3 3pizanHs. lleét mporpamuuii
MPOIYKT 3a0e3Meuye MPOEKTYBaHHS ONTHUMAIbHO €()EKTUBHUX CTpaTerii 00poOKu
CKJIAQJHUX KPHUBOJIIHIMHUX TOBEPXOHb 1 CTBOPEHHS KEpPYIOUYUX TMporpaMm 3a
KOPOTKHH MpOMDKOK dYacy. Kepywoui mnporpamMu CTBOPIOIOTBCS — 3aBISKU
nonomixHoMy wmonyno «DuctPost — 1510». «DuctPost — 1510» 3naTHuit
reHepyBaTH KepyIoul MpOrpaMu JUisi CUCTEM YHUCIOBOTO MPOrPaMHOTO KEpyBaHHS
takux, gk «fanuk», «hauser», «h155», «boschy, «boss» Ta 1HIIHX.

3a gomomororo moxyito «Exchange», mo BXOauTh 10O CKIagy MakeTy
«PowerMilly, monens nperani Oyna ekcrnoproBana 3 ¢opmary IGES y HoBuit

MPOEKT.
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Crnepury Oynu CTBOpEH1 JHONMOMIXKHI CUCTeMH KoopauHaT. KoxHa cucrema
KOOpJIMHAT BIJIMOBIJAE HYJIIO 3arOTOBKU 3 SAKOTO MOYMHAETHCA 00poOKa nerani Ha
BepcTari. Ha puc.2 Bka3zaHi moBepxHi, 110 MOTPIOHO 0OpOOUTH.

BiamoBigHO 10 TEXHOJIOTIYHOTO MPOIECY CTBOPEHI MOJAET IHCTPYMEHTY,
[0 BHUKOPHCTOBYEThCS i1 OOpoOku jneram. Ha puc.3 mnokazaHe BIKHO
BJIACTMBOCTEH 1HCTpYMEHTY «3akpyrieHa ¢pesa» g 4YOpHOBOI 0OpOOKHU

IMOBCPXOHb I[GTaJ'Ii.

& PowerMLLPro 9.0 TIMPORARY LICENCE [ WamesmesaviNpaexr * 28]
i 2 Zor B o

¢ Cepyrnie Han thpesa E‘ El

T E o< * e Ao [ NGRei] e (BRI O =
Puc.2. TloepxHi, 1110 MOTpiOHO Puc.3. Mogenb iHCTpyMEHTY ISt
o0poOutu Y4OpPHOBO1 0OPOOKH

[Ipu ctBOpeHHI TpaekTopii 0OPOOKH MOBEPXOHb CIil BPaxOBYBAaTH T€, 1110
MPUIYCK Ha MOBEPXHSX, M0 MOTPIOHO 00poObuTH cTanoBUTH 2 MM. Lle mae 3mory
o0partu cTparerito A1t 00poOKH 3 rpynu cTpateriil ais «YuctoBoi 0OpoOKM», Xoua
00pobka 1 Oyne BUKOHYBaTHCS dopHOBa. [y dopHOBOi 00poOku Oyna oOpaHa
cTpareris «ontuMizoBaHa Z» 3 mnpunyckom 0,5 mMm. Ha puc.4 HaBenena
TPAEKTOPISI YOPHOBOI OOpPOOKHU JeTali.

Jlist HamiBuMcTOBOi 0OpOOKM Oyiia oOpaHa Ta X caMa CTpaTerisl TUIbKU 3

npumyckom 0,1 mm.

400



Martepianu 11 HAYKOBO-IIPAKTHYHOI iHTEpHET-KOHbepeHIlil «PO3BUTOK CydacHOT HAYKH Ta OCBITH: peaii, Tpo0IeMu SKOCTi, IHHOBAID

Jlist yrcToBoi 00poOKku Oyna obOpana crpareris «ILmomuHN 3MITICHHSIMY 3
npurnyckom 0,02 mMm. Ll cTpateris mo3Bosimiia OOpOOUTH TIIBKH IUIOIIUHHY
MOBEPXHIO JI€Tai.

Jlis  BUKOHaHHS  CBEpIJICHHS  OTBOpiB Oynma  oOpaHa  cTparteris
«Crepanenss». KiHneBuii pe3ynbTaT oOpoOJIeHOT TOBEpXHI HAaBEIEHO Ha pHC.S.

3aranbpHMIA Yac 00pOoOKH MOBEPXOHH CTAHOBUTH 47 XBUJIMH.

& PoweriLL Pro 9.0 TIHPORIRY LICINCE. [ Movessenaslpossr* 128 (359 G PrweriiLL Pro 9.0 TEMPORARY LICENCE [ 4 oer * 18]
avir b b, focom e [ [T e ——

B 5 esddVesh & VB ¥ ko X« B 6 endIULSE & | § B UL
0 x Jeeed |, nAE =

¢ @ ¥ ¥ ] x & v s v b I adbh oM ] ax
B & iR v x B & [ ¥ ox

$ 0 B @ &ELTHEL

0
2
)

2R

umer. EUE [Sucs Rioreon. W

Puc.4. Tpaextopist 4OpHOBOi 0OpOOKHU Puc.5. Kinuesuii pe3ynbTaT 00poOKu

[lepeTBOpeHHSI Kepyrodoi mporpamMu y KOAHW Bepcrara Oylio BHKOHAaHE 3a
JIOTIOMOT 010 nocTrpornecopy fanuk.otp.

[TocTaBnena 3amada po3poOKM KEpyrUoi Mporpamu i OOpoOKM JeTai
«KopoOka paudepeHmiany» IIIKOM BUKOHAaHA. TeXHOJIOTIYHUN Tpolec, Ha
00poOky i€l gmerami, po3poOJeHO 3 BUKOPUCTAHHSM IMAaKeTy IMporpam
«BEPTUKAIJIb — Texunounoris». Kepyroua mporpama ctBopena y CAM — cuctemi
«PowerMILLy» nnsi Bepcrara 3 4YHCIOBUM NPOrPaMHUM KEpPYBaHHSIM MOJENI
«T'D2171C5». Po3pobnenuit npoekt mns nporpamu «PowerMILL» moxe OyTtu
MOAM(DIKOBAHMM  JIJI1  TOKpAIIEHHS  TEXHOJIOTli  BUpPOOHMUTBA.  TaKoX,
BUKOPHUCTABIIN MOTPIOHUI MOCTIIPOLIECOpP, MOKHA OTPUMATH KEPYIOUY MPOTpamy

111 iHmoro Beperata 3 UIIK.
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