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OZET

BiLGISAYAR DESTEKLI TASARIM (BDT) VE BILGISAYARLA SAYISAL
DENETIMLI TEZGAHLARIN (BSDT) BUTUNLESMESI iCiN BiR SON

ISLEMCI TASARIMI

ER, Ali Osman
Kirikkale Universitesi
Fen Bilimleri Enstitiisii
Makine Anabilim Dali, Yiiksek Lisans Tezi
Damisman: Dog¢. Dr. Ersan Aslan

Haziran 2002, 161 sayfa

Giirﬁimiizde Bilgisayar Biitiinlesik Imalattaki (BBI) gelismelere paralel
olarak karmagik sekillere sahip pargalarin islenmesi gerceklestirilebilmektedir.
Bilgisayar Destekli ‘Tasanm (BDT) programlar (AutoCad, Unigraphics, CATIA,
Mechanical Desktop, I-DEAS vb.) kullamlarak tasarlanan parcalarin imalinde
tezgahlarla olan etkilesim ‘Son islemciler’ adi verilen arayiizler yardimiyla
gergeklestirilir. Bu ¢aligmada, hem Bilgisayar Kontrollii Tezgahlarda kullanilan
kontrol tniteleri ve degiskenleri hakkinda bilgi verilmis hem de BDT ve Bilgisayar
Destekli fmalat (BDI) programlar kullanilarak elde edilen kesici yolu verilerini
(CLDATA) istenilen kontrol iinitesine ait programa déniistiirebilen bir son islemci
yazilimi gergeklestirilmigtir. Kati model ve CLDATA olusturma islemi I-DEAS

programy yardimiyla gergeklestirilmis, arayiiziin tasariminda ise Visual Basic 6.0



programi kullanilmugtir. Tasarim modtliinde hazirlanmig kati model bilgilerini
kullanarak ve CLDATA degerlendirilerek, parca {izerindeki islemler ve Mazak,
Sintimerik ve Fanuc kontrol iiniteleri igin parg¢a programlarnna ait ¢iktilar elde
edilmistir. Elde edilen ¢iktilarin gergek tiretim tinitesinde kullanilan programlar ile

karsilastirilmas: yapilmugtir.

ANAHTAR KELIMELER : Son islemci, CLDATA (Kesici Konum Verileri),

Bilgisayar Destekli Tasarm ve Imalat (BDT/BDI), Bilgisayar Biitiinlesik imalat

(BBI), Kesici Yolu.
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ABSTRACT

POSTPROCESSOR DESIGN FOR COMPUTER AIDED DESIGN AND
COMPUTER NUMERICALLY CONTROLLED MACHINE TOOLS

INTEGRATION

ER, Ali Osman
Kirikkale University
Graduate School of Natural and Applied Sciences
Department of Mechanical Eng., M.Se¢. Thesis
Supervisor: Assoc. Prof. Dr. Ersan Aslan

June 2002, 161 pages

Nowadays, it cank be possible that the parts which have complex shapes can
be manufactured easily with the improvements on the Computer Integrated
Manufacturing (CIM). Cutter Location Data (CLDATA) can be created with the
Computer Aided Manufacturing (CAM) softwares, such as AutoCad, Unigraphics,
CATIA, Mechanical Desktop, I-DEAS etc.,fhen the integration with the CNC
machine tools is made by the postprocessors. In this study our target was making a
flexible postprocessor which can work for all described control unites. [-DEAS waé
used for solid modeling of the part and CLDATA creation and the postprocessor is
designed with Visual Basic 6.0. Using data taken from I-DEAS Design and
Manufacturing Modules as specifications of solid model and CLDATA, the output of

machining operations and part programs for Mazak, Fanuc and Sinumerik were
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taken. Taken output of part programs were compared with programs which were

used in real production unites.

KEY WORDS : Postprocessor, CLDATA, CAD (Computer Aided Design), CAM

(Computer Aided Manufacturing), CIM (Computer Integrated Manufacturing), Tool

Path.
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1. GIRiS

Calismada hedeflenen Bilgisayar Biitiinlesik Imalata yeni bir yaklagim
getirerek BDT programlarindan alinan kesici yoluna ait bilgileri BSDT tarafindan
kullamlabilir formata déniigtirmektir. Déniistiirme isleminin gergeklestirilmesi icin
gerekli son islemci yazilimi Visual Basic 6.0 programini kullanarak meydana
getirildi. Ornekleme ise I-DEAS programi kullamlarak olusturulmus kesici yolu
verilerini tammlanan BSDT kontrol iinitelerine ait par¢a programlari olusturularak
gerceklestirilmistir. Ayrica BSDT kontrol tinitelerini tanimlamak i¢in gerekli bilgileri

iceren bir veri tabani da meydana getirilen yazilimda olusturulmustur.

Bilgisayarla Sayisal Denetimli Tezgahlarda parca iiretmek igin gerekli olan
programlar genel olarak iki yontemle hazirlanmaktadirlar:
1. Elle programlama.
2. Bilgisayar yardimiyla programlama. Bilgisayarla programlama da iki ana
baslik halinde incelenebilir. Bunlar:
LAPT ile

ILBDT/BDU programlari ile

Elle SD (Sayisal Denetimli) programlamanin dezavantajlari sunlardir:
i. Kesici konum koordinatlarinin hesaplanmasi zor ve karmagiktir.
ii. Hesaplarken hata yapma olasili1 yliksektir ve vakit kaybi fazladir.
iit. Kesict konum koordinatlarim tezgahin anlayacagi SD formatina ¢evirmek
zordur.
iv. SD programi bazen ¢ok uzun olabilir. Elle giris hem ¢ok zaman alir, hem

de saptanma51 glic yazim hatalar1 meydana gelebilir.



Elle programlamanin getirmig oldugu bu zorluklar1 ortadan kaldirmak veya
azaltmak icin bilgisayar yardimiyla programlama yoluna gidilmis ve bunun
sonucunda tasarim diizeyinden imalat diizeyine tezgah kontrol {initelerinin
anlayacagi formatta bilgi aktarimini saglamak maksadiyla cesitli yazilimlar
gelistirilmigtir. Bu programlarin basinda APT (Otomatik Programlanmig Takim)
gelir. APT islenecek parga geometrisini, kullanilacak kesici bilgilerini, kesme

islemine ait teknolojik bilgileri ve kesici yoluna ait bilgileri igerir.

1.1. Otomatik Progamlanms Takimlar (APT)

APT i¢inde par¢anin tanimlanmasi i¢in gerekli bilgiler 6zel bir formatta ifade
agagida gosterildigi gibi ifade edilir.

Parcalarin geometrisini tanimlayan tasarim bilgileri, geometriler arasindaki
iliskileri ifade eden topolojik bilgiler ve genel formatlart Sekil 1.1 yardinuyla asagida

verilmistir.

Sekil 1.1. APT tanimlamalan



1.1.1.Geometrik Tanimlamalar

Parca geometrisini Sekil 1.1°de goriildiigl iizere tanimlamak i¢in gerekli olan
ifadelerden bazilan asagida belirtildigi gibidir.
Point(PT) = Nokta; PT1=POINT/x1,y1,z1
Line(LN) = Cizgi; LN1=LINE/PT1,PT2
Circle(C) = Daire; C1=CIRCLE /CENTER,PT6,RADIUS, <yari¢ap degeri
Plane(PLAN) = Diizlem; PLANE/PT1,PT2,PT3
Cylindir(CYL) = Silindir; CYLNDR/<eksen tanimlayic1>, TANTO,
<ilk diizlem>,<eksen tanimlayicr>, TANTO,
<ikinci diizlem>,RADIUS,<yarigap degeri>

Center = Merkez; CENTER/ PT6

1.1.2. Topolojik Tammmlamalar

Parga geometrisini Sekil 1.1°de gériildiigt lizere tanimlamak i¢in gerekli olan
topolojik ifadelerden bazilan asagida belirtildigi gibidir.
Tangent to (TANTO) = Teget ; GOUP/L3,TANTO,C1

Intersection of INTOF) = Kesisim ; PT6=INTOF,L4,L5

1.1.3. Kesici Hareketini Belirten Teknik Bilgiler

Kesicinin Sekil 1.1°de gortildiigi lizere takip edecegi yola ait tanimlamalar
yapmak i¢in gerekli ifadelerden bazilart agagida belirtildigi gibidir.
FROM = -dan ; FROM/START(veya P1)

GOTO = Verilen koordinata git ; GOTO/P1



GODLTA = Verilen uzaklik kadar git ; GODLTA/ 0,0,DZ
GOLFT = Sola git ; GOLFT/L6,PAST,PT7

GORGT = Saga git ; GORGT/L1, PAST,L2

GOUP = Yukan git ; GOUP/ L3,TANTO,C1

GODOWN = Asag git ; GODOWN/ L7,PAST,L1

1.1.4. Toleransa ait Teknik Bilgiler

Kesicilerin konumlanmas: aninda kabul edilebilir sapmalara ait degerleri
~ ifade etmek i¢in kullamlirlar.
INTOL = I¢ tolerans ; INTOL/0.0015

OUTOL = Dis tolerans ; OUTOL/0.0015

1.1.5. Teknolojik Bilgiler

Tezgah fonksiyonlarini, isleme degiskenlerini ve kesici siralamasim ifade
etmek i¢in kullanilir.
MACHIN/ = Tezgah ; MACHIN/MILL,4
COOLNT/ = Sogutma sivis1 ; COOLNT/ON
FEDRT/ = lierleme ; FEDRT/0.1
SPINDL/ = Devir sayist ; SPINDL/1000

TURRET/ = Taret ; TURRET/4



1.1.6. Sonlandirma Bilgileri

Programin bitisini ifade etmek i¢in kullanilir.

END. = Son ; END. .

1.2. BDT/BDI Yazilimlar ile Programlama

APT; parganin geometrisine ait bilgileri, kesici yoluna ait bilgileri, parganin
imalatinda kullanilacak tezgah ve kesici 6zelliklerinin ifade edilmesi icin gerekli olan
bilgileri ve sonlandirma igleminin tanimlanms: i¢in gerekli olan bilgileri igeren
Bélﬁmlerden meydana gelmektedir. Bir baska ifade ile APT; parganin {iretilmesi igin

gerekli olan tiim bilgileri igerir.

Imalatta parca iizerinden talas kaldirmay: dogrudan ifade eden ve kesicinin
konumlarini tanimlayan kisim kesici yoludur. Optimum olarak olusturulmus kesici
yolu; tezgah ve kontrol sisteminden bagimsiz olan bir veri toplulugudur. Kesici
yolunu tanimlayan bilgilerin standart olarak hazirlanmasi ve APT ile parga
programlama sirasinda olugabilecek karmasamin Oniine gegilebilmesi i¢in her

firmamn rahatlikla kullanabilecegi bir CLDATA " standard: gelistirilmistir.

Bu standart, APT’nin hesaplanan kesici yol bilgilerinin ifadesinde
kullandigi formatin, biraz daha gelistirilmis seklidir. CLDATA’da APT’den farkl:
olarak parca geometrisine ait bilgiler yer almamaktadir. CLDATA sadece kesiciylé
ilgili bilgi, kesicinin takip edecedi yol ve takip ederken kullamilacak teknolojik
bilgileri igerir. CLDATA nin olusturulmasinda kullanilan komutlar “ISO 4343-2000
: Numerical control of machines - NC processor output — Minor elements of 2000-

type records(postprocessor commands)(l)“, adiyla standartlastinlmistir. Genel



ifadeyle bu uluslararasi standart, son islemcilerin olusturulmasinda kullanilan
elemanlan agiklamak icin tasarlanmigtir. Bu standart temel komutlar1 veren birincil
ifadelerin yaninda, onlarla ilgili parametreleri agikiayan ikincil ifadeleri de tanimlar.
Ayrica bu standartta yillarin birikimiyle olusan birincil ifadeler ile kullamlan tiim
noktalama, dizilig ve ikincil ifadeler yer almaktadir. ISO’ya ait sayisal kontrole sahip

bir programlama dili bu standartlarda belirtilen 6zellikleri saglamak zorundadir.

Son islemciler, BDT ve BDI programlan kullanilarak elde edilen kesici yolu
verilerini, BSDT tarafindan kullanilabilecek bicime doniistiiren yazilimlardir.
Ozellikle pargalarin sayisal denetimli takim tezgahlarinda iiretilebilmesi igin gerekli
olan programlarin otomatik olarak hazirlanabilmeleri, hazirhk zamanmimi 6nemli

6l¢tide azaltan uygulamalardir.

APT, CLDATA ve son islemci arasindaki iligki Sekil 1.2°de gésterilmektedir.

Pargaya ait Son islemci
Geometrik | —p | APT |____ 3! CLDATA | on ylemet
Bilgiler (Tezgaha 6zgii)
Teknik ve l
Teknolojik Parganin iglenmesi
Bilgiler icin gerekli BKT
kodlar1

Sekil 1.2. APT, CLDATA ve son islemci arasindaki iliski

Pargalanin sayisal denetimli takim tezgahlarinda iiretilebilmesi igin gerekli
olan programlarin otomatik olarak olusmasim BDT/BDI entegrasyonu seklinde

saglayan son islemcilerin lirtin dongiisii i¢indeki konumu Sekil 1.3’te verilmigtir:



Uriin ihtiyacinin tanimlanmasi ve piyasa arastirmasi

iy

Fizibilite ¢aligmalar
iy
Parca tasarimi
Iy B.D.T.
Parga ¢izimi (Autocad, Ansys, I-deas vb.)

Islem planlamasi r'i:>ﬂ N

Kesici yolu ve isleme 6zelliklerinin tanimlanmasi

{1

APT

U

CLDATA

SON ISLEMCI j‘—;—> ﬂ

BSDT’da kullanilacak par¢a programi

U

Imalat

1y

Muayene ve kalite saglama

Iy

Paketleme ve satis

!

URUN

Sekil 1.3. Son islemcilerin tiriin déngiisiindeki konumu



1.3. Kaynak Taramasi

Bu konuyla ilgili yapilmig olan galigmalar asagidaki alt bagliklar altinda ele

alinabilir,

1.3.1 Kesici Yolu ve Son Islemciler ile ilgili Olan Makaleler

Ravi Lakkaraj ve Dr. Shivakumar Raman; ¢aligmalarinda optimal kesici
yolu olusturmak i¢in bir analitk modelleme yapmig, yapilacak analizi
gergeklestirmek i¢in yazilim olusturmus ve takimin ylizeydeki tiim noktalari
sliptirdiigiinden emin olmak i¢in, takim hareketini en diisliik absis degerine sahip
koseden baslatmiglardir. Sonug olarak optimal stratejiye etkiyen faktorleri; kesici
capi, ilerleme, kesici orta nokta oryantasyonu ve asma (parg¢a geometrisine etkiyen)
olarak belirlemigler, kesici yoluyla girig-¢cikis kogsullari arasinda baginti
kurulabilecegini agiklamiglar ve her sekil igin optimum kesici yolu olabilecegi fikrini

benimsemislerdir®.

Yong Seok Suh ve Kunwoo Lee, belirsiz sekle sahip adalarin frezelenmesi
isleminde kullanilmak i{izere kesici yolu ve bu kesici yoluna ait CLDATA’y1 alt
bolme metodunu kullanarak yiizey kesisme dénglilerinin yan iiriinii olarak kolayca

olugturmuglardir®.

F. Robert Jacobs, Kieran Mathinsan, John F. Muth ve Terence M. Hancock
BDT programlar1 kullanarak ¢izilen pargalara ait verileri arayliz degistiriciler
kullanarak almig ve bu bilgileri kullanarak par¢aya ait bir SD programi yazabilen bir

yazilim olusturmuglardir®.
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B. K. Choi, J. W. Park ve C. S. Jun ¢alismalarinda kesici yolu bilgisi )
optimizasyonunun  S-eksenli ylizey islemelerinde, 2-boyutlu sabitlenmis
minimizasyon problemi seklinde ¢oziilebilecegi goriiglinden hareketle, en az
islenememis yiizey yiiksekligini (H) veren denklemi bir ka¢ degiskene bagl olarak
tiiretmis ve bu degiskenlerle oynayarak islenememis yiizey yiiksekligini (H) en aza

indirerek amaca ulagsmuslardir®.

S. Marshall ve J.G. Griffiths temel kesici yolu olusturma tekniklerini
aragtirmiglar ve her bir metodun performansim inceleyerek, hangisinin en kullanigh

oldugunu tartismuslardir®.

Daniel CH. Yang ve Tom Kung, BSD programlamada lineer
enterpolatorlerle parametrik enterpolatdrleri karsilastirmislardir. Sonug olarak lineer
enterpolatorler basit ve az islem gerektirirken, parametrik enterpolatérlerin ise
serbest yiizeylerin yiiksek hizla ve yiiksek dogrulukla islenmesinde daha az hafiza

kullanarak sonuca gittiklerini tespit etmislerdirm.

S. Marshall ve J.G. Griffiths serbest sekle sahip yiizeylerin yuvarlak uglu
parmak freze cakisiyla islenmesi ig¢in yeni bir form kullanarak kesici yolu

olustmmuslardlr(s).

Millan K. Yeung ve Desmond Wallon bir gok BDT/BDI sisteminin lineer
enterpolatér kullanarak olusturdugu sayisal kontrollii kesici yollarinin bir ¢ok isleme
problemine neden oldugunu tespit etmis ve bunu 6nlemek ig¢in SD kesici yolu

olustururken parabol kullanilmasinin gerekliligi sonucuna varmislardir®.

Kwangsoo Kim ve Byungchul Ko, karmasik sekle sahip yiizeylerin islenmesi

icin kartezyen kesici yolu olusturan bir programi C programlama dilinde

yazmuslardir®?.



E. Aslan ve E. Soylemez, BDT programlarindan par¢anin iiretilebilmesi i¢in
gerekli bilgileri alip, iretilecegi tezgahta kullamlmak {izere SD parga programini

treten bir yazilim pl.'ogra.mlam1$la1rd1r(1 b,

C.BXim, S. Park, M.Y.Yang, son-islemci tarafindan olusturulan SD
kodlarinindaki muhtemel hatalar1 teshis eden ve diizelten bir yazilimi C dilini

kullanarak olusturmuslardir{'?.

Y. Kayir ve M. Giilesin, kesici yolu verilerini alarak Fanuc ve ISO i¢in Turbo

Prolog dilinde BSD igin kod iireten bir soniglemci tasarimi gerceklestirmiglerdir*®.

Lee R.S. ve She C.H., 5-eksenli isleme merkezlerinde kullanilmak tizere,
BDI programlan ile BSDT arasinda arayiiz olusturacak sekilde bir sonislemci

olusturmugtur"¥.

E. Aslan, dénel makina elemanlarinin sayisal denetimli takim tezgahlarinda
tiretilmesi i¢in, BDT programlarindan aldig: par¢anin geometrik sekline ait bilgileri
kullanarak parcanin iglenmesi i¢in gerekli olan planlama yapragi, kesici yolu ve

parca programini olutusran bir yazilimi uzman sistem yaklasimiyla gelistirmigtir"'™.

Chih-Ching Lo calismasinda “igleme kalitesini ve verimini etkileyen en
Onemli faktorlerden birisi ilerlemedir” goriisiinden yola ¢ikarak, su anki metodlarda
kesici yolu olusumunda kullanilan kesici yolu boyunca sabit hiz uygulamasinin, egri
yiizeyde istenilen ilerlemeyi temin edemedigini tespit etmis ve sabit hizin kesici yolu
yerine kesici temas noktasina uygulanmasigerektigi sonucuna varmig ve sonug olarak

sabit hiz1 kesici temas noktasi boyunca saglayacak enterpolatorler gelistirmistir(16).

Alan C. Lin ve Hai-Terng Liu g¢aligmalarinda temas ederek veya temas

etmeksizin 6l¢ii alan aletlerden yararlanilarak elde edilen veri noktalarindan 3 eksenli

10



SD kesici yolu olusturmaya c¢aligmis ve bunun i¢in asagidaki iglem sirasini takip

etmigslerdir:

b.

C.

toplanur.

d.

Z-MAP modeli olusturulur: Veri noktalarindan yiiksekligi, egimi,
baslama uzaklifini ve buna uygun siitun dizini bilgilerini igeren C-
yapisi olugturulur. Bu olugturulduktan sonra veri noktalarindan olugan
siralar arasindaki baginti R-yapisina kaydedili. Bu R ve C-
yapilarindan yararlanilarak Z-MAP olusturulur.

Kesici ug ve kesme derinligine gore kesme dilimleri olusturulur.

Kesisim noktalarini ilgilendiren bilgi (egri verisi ve diigtimlerle ilgili)

Kesilecek ve kesilmeyecek alanlarin (ylizeylerin) ayrilmasi.

Kaba ve ince talas igin ayr1 ayr kesici yolu olusturulur ve birlestirilir.
Z-MAP genisletilir.

Oyuk kontrolii, orta nokta kontrolii vb. yapilir.

SD kesici yolu olusturulur.

Sonug¢ olarak bu ¢alismada Z-MAP modeli yardimiyla, geometriye ait veriler

kullanilarak, zor pargalan (yiizeyleri) isleyebilecek kesici yolu az hafiza kullamlarak

olusturulmustur

(17)

K. Morishige, Y. Takeuchi ve K. Kase ¢alismalarinda, optimum CLDATA

elde etmek ve zaman kaybini dnlemek igin, 3-boyutlu bir konfigiirasyon uygulamais,

Oncelikle serbest alan ve c¢arpma alamt bilgilerini igeren 2-boyutlu C-uzay:

olusturmus; daha sonra 2-boyutlu C-uzaymna kesici hareketini gosteren parametre

eklenerek 3-boyutlu C-uzay: elde etmigler ve sonu¢ olarak ¢arpma olmadan
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- gergeklesecek islem igin kesici stratejisine sahip, kesici merkez konumunu gésteren
3-boyutlu C-uzaymma dayali 5-eksenli isleme kontroline sahip kesici yolu

olusturmuslardir'®.

Stanislaw Zietarski, karmagik sekillere sahip silindirik pargalarin
islenmesinde kullanilan 3 eksenli silindirik isleme merkezlerininde kullamilmak tizere
BDT programlari yardimiyla CLDATA elde etmis ve son iglemciler yardimiyla BSD

icin gerekli programin olusturulmasina y6nelik bir ¢alisma gergeklestirmistir(lg).

1.3.2. I-DEAS Son islemcileri

Bu c¢alismaya baglamaktaki amacimiz [-DEAS programinin imalat
modiiliinden aldigimiz kesici yoluna ait bilgileri Bilgisayarla Sayisal Denetimli
Tezgahlarda kullanilabilir formata dontistiirmektir. Bu sebeple I-deas programinin
imalat modiiliinde birka¢ tezgah i¢in yazilmis son islemcilerden faydalamlmugtir.

Bunlara 6rnek EK-1’de verilmistir.
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2. MATERYAL VE YONTEM

" 2.1. Genel

Calismanin hazirlanmasi1 agamasinda dikkat edilen husus, kesici yolu verileri
ve parga programlarinin olusturulmas: icin gerekli olan kontrol iinitelerine ait
tanimlamalarin ISO standartlarina uygun olarak gergeklestirilmesidir. Kullanilan bu

standartlara ait bilgiler asagidaki boliimlerde verilmisgtir.

2.2. Standartlar

Tezin hazirlanmasinda kesici yolu bilgileri hakkinda bilgi veren ISO
3592% ve ISO 4343 standartlarindan, bir de kontrol iiniteleri hakkinda bilgi veren
ISO 6983/1®Y standardindan faydalamlmustir. Bu standartlara ait bilgiler asagida

verilmisgtir.

2.2.1. ISO 3592

Bu standart, fiziksel medyadaki CLDATA’nin dosya yap: formatimi ve dil
formatin1 tammlamakta kullamlan kaydin nasil olusturulacagimi géstermektedir. Her

bir son islemci komudunu tanimlayan mantiksal kayit asagidaki formattadir:
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4 Bayt 4 4 4 8 8

Kelime Sira Ana kelime Esas
Sayis1 Numarasi Smifinin Kelime
kayit sinifi Alt simf
Ikinci derecede
kelimeler, Parametreler
1 veya karakter dizgisi
Kayit tipleri

2000 = Son islemci komutlar: simfi.

5000 = Kesici konumu komutlar: sinfi.

ORNEK: MACHIN = 1015
PART NO = 1045 ise;

APT yazilimi:

“PARTNO NCTEST “

olan bir satirin CLFILE’daki yazilimi asagidaki gibidir:

1 2 3 4 5
5 1 2000 1045 NCTEST

!

PARTNO’yu ifade eden kod.

Kayit sinifi (Son islemci komutlar: simifi.)

\/
Kayit sira numaras: (Ilk satir oldugu igin 1.)

v
Kayittaki kelime sayis1 (5 kelimeden olusuyor.)

© o YOKSEKOGRE T IM KURULE

16 DOXIMANTASYON MERKEL:



2.2.2.1S0O 4343

Son iglemci komutlariyla ilgili olan ISO 4343Y  standarda CLDATA’y1

olusturan genel komutlarin yaninda bunlara ait degiskenleri de ayrintili bir sekilde

tamimlar. Bir son-islemcinin programlamasinda kullanilan komutlar ve agiklamalar

Cizelge 2.1 ‘de verilmigtir.

Cizelge 2.1. ISO 4343 Standardinda belirtilen genel CLDATA komutlari.

TANIMLAMA

KOMUT ACIKLLAMA |
Havanin kag¢ saniye ON: Agik.
AIR/ON,OFF,a - OFF: Kapali.
agilacagini tanimlar. a: Saniye
a: Ayak uz. |
CHUCK/a,g Aynanin durunmunu belirtir. | g: Is pargasinin makine sifirina gére
ayari.
CLAMP/ E;egrlama islemlerini kontrol
CLDIST/a Bosluk mesafesi. a: Bosluk mesafesini tanimlar.
CLEARP/ Bosluk diizlemi.
CLRSREF/ Bosluk yiizeyi.
812\113 ON: Agik.
COOLNT/ OFF: Kapal.
FLOOD Sogutucu. FLOOD: Bol debili s1vi.
MIST MIST: Puskurtm¢.
COUPLE/ ON |llerlemeyle dénme hizm es | ON: Agik.
OFF zamanlama. OFF: Kapal1.
(())FI‘\; ON: Agik.
CUTCOM/ RIGHT gfgﬁlé,a%alf‘
[LLENGTH[,a]] |Kesici telafisi. 12 oag
RIGHT LEFT: Sol.
[ RADIUSLf]] LENGTH: Uzunluk.
LEFT RADIUS: Cap.
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Cizelge 2.1.(devam)

KOMUT ACIKLAMA TANIMLAMA
ON ON: Acik.
OFF OFF: Kapali.
DRILL DRILL: Delik delme.
FACE Noktalama Islemlerine ait FACE: Yiizey Isleme.
CYCLE/ TAB,a |tamimlamalar. : CYCLE/ TAB,a: Déngil.
BORE BORE: Delik Biiytltme.
REAM REAM: Raybalama.
DEEP DEEP: derin delme.
DELAY/a Bekletme. a: Saniye cinsinden bekletme siiresi.
IPM,b IPM: inch/dak cinsinden.
FEDRAT/ MMPM,c flerleme MMPM: mm/dak cinsinden.
IPRe ’ IPR: inch/devir cinsinden.
MMPR,f MMPR: mm/devir cinsinden.
a a: biiyiikliik.
LINTOL/ ON |Lineer tolerans. ON: Acik.
OFF OFF : Kapal1.
TOOL,a: atakimi./ b: numarasi.
LOADTL/ ; N
[TOOL,a,]b[, LENGT | Takim yiikleme. FENGRTYF c unmlufunda.
] m,n: Takim numarasi ve magazindeki
yeri.
m,n
MACHIN/ name | Makine adi.
MODE/ Calisma modu.
OFSTNO/ a Ofset numarasl.
ORIGIN/ a,b,c Orijin tanimlamasi. a,b,c: X,Y,Z koordinat degerleri.
PARTNO/ n Parca numarasi.
SFM SFM: feet/dak. cinsinden.
SPINDL/ RPM, RPM: devir/dak. cinsinden.
CLW Dénme hiz1. SMM: metre/dak. cinsinden.
CLW: saat yonil.
SMM, CCLW CCLW: Saatin ters yonii.
TOOLNO/ a,b Takim numaras.. a.e;?lqm numarasi, b: magazindeki
TURRET/ a Tarret. a: Taret pozisyonu.
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2.2.3. ISO 6983/1

ISO 6983/3 standardi BSD’li tezgahlarda, kontrol iinitelerinin
tanimlanmasinda kullanilan adres satirlannmin formatimn  tammlanmasinda

kullanilmak iizere hazirlanmistir.

2.3. Kontrol Uniteleri

Kontrol {initeleri, BSDT (ireticileri tarafindan veya onlar adina yazilim
sirketlerinin gelistirmis olduklar1 tezgaha ait parametreleri kontrol etmek igin
kullanilan yazilimlardir. BSDT’lerde parga iiretmek i¢in gerekli olan program

yazilirken kontrol tinitelerinde tanimlanmas: gereken degiskenler sunlardir.

2.3.1. Enterpolatorler

Kesici hareketinin nasil gerceklesecegini tanimlayan komutlardir. Kesme
islemi baglamadan 6nce veya bittikten sonra yani kesicinin parga yiizeyine temas
etmedigi anlarda kesici, duruma gére tezgahin sahip oldugu hemen hemen en yiiksek
hizla hareket eder ki buna hizli hareket denir. Kesicinin par¢a yiizeyine temas ettigi
anlarda ise miisade edilen ilerleme degerlerinin ifade edildigi formatla kesicinin takip
edecegi yola gore lineer enterpolasyon, dairesel enterpqlasydn, silindirik
enterpolasyon veya helisel enterpolasyon denir. Bu hareket ve yer bdegistirmelerin

ifade edilmésine ait bilgiler enterpolatérler ad1 altinda anlatilmaktadir.
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2.3.2. Tezgah Fonksiyonlar

Parcalarin iglenmesi i¢in gerekli olan islenecek parga malzemesi ve islemede
kullamlacak kesiciye ait bilgiler gézénﬁnde bulundurularak tespit edilen kesme hizi
ve kesici ¢apina bagli olarak hesaplanan is mili devir sayisi, is mili dénme yon, is
milinin ¢aligtirnimasi, durdurulmasi, sogutma sivist tipi gibi teknolojik bilgiler tezgah

fonksiyonlar1 adi altinda toplanmustir.

2.3.3. Takimlama

Bilgisayarla Saylsalr Denetimli Tezgahlarda bir par¢anin islenmesi i¢in stok
pargaya birden ¢ok operasyon uygulanmas: gerekebilir. Her bir degisik operasyon
icin degisik ozelliklere sahip kesici kullanilir. Kullamlan her bir kesiciye ait
ozellikleri tamimlamak igin; kesicilerin uzunluklari, ¢aplar1 vb. arasindaki farklari
tanimlayan kesici telafileri, bu kesicilerin magazindeki pozisyonlar1 gibi bilgilerin

parca programina girilmesinde takimlama komutlar kullanilmaktadir.

2.3.4. Konumlama

Kesicinin hareketini tamimlamak ic¢in gidecegi noktalarin koordinatlarinin
tamimlanmasi gerekmektedir. Bu noktalan ifade etmek i¢in ise bir koordinat
sistemine ait sifir noktasina ihtiya¢ vardir. Bu sifir noktasi ya belirli bir nokta segilip
o noktayi referans alarak belirlenir ki buna mutlak konumlama denir, ya da kesici
ucunun son konumunu sifir noktasi segerek belirlenir ki buna da artish konumlama

denir. Bu tamimlamalara ait komutlar bu béliimde ele ahinmustir.
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2.3.5. Birimler

Programlamada kullamlacak birimleri tanmimlayan komutlardir. Bunlar;
uzunluklar tamimlayacak mm veya inch, devir sayisimin tanimlanmasinda
kullamlacak dev/dak, ilerleme degerinin tammlanmasinda kullanilacak mm/dev,

mm/dak vb. olabilir.

2.3.6. Yiizey Koordinat Sistemleri

Parga programu yazﬂlrken iglenecek yiizeylerin tanimlanmasinda kullamlacak
komutlardir. Pargalarin islenmesinde birbirinden farkli yiizeyler kullanilmaktadir. Bu
yiizeyler arasi gecigin tanimlanmasinda yiizey koordinat sistemleri kullaniimaktadir.
Bu, XY diizlemi, YZ diizlemi ve ZX diizlemi se¢imi olabilir. Ayrica kesicinin
konumlanmasinda kullanilmak {izere ¢esitli koordinat sistemlerine ihtiyag
duyulmaktadir. Bunlar parganin Makine Koordinat Sistemine gore nerede oldugunu
tanimlamak i¢in kullanilan Par¢a Koordinat Sistemi ve noktalarin bazi durumlarda
kolayca tanimlanmasini saglayan Polar Koordinat Sistemleridir. Koordinat
sistemlerinin tanimlanmasi ve se¢imi ile ilgili olan tamimlamalar bu bdliimde

yapilmaktadir.

2.3.7. Dongiiler

Programi daha kolay ifade etmek igin kullanilan dongiileri tanimlayan
komutlardir. Delme, raybalama dongiisli, cep donglisti, kanal dongiisii, ada déngiist,

vb. ornek olarak verilebilir.
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2.4. Mazak Kontrol Unitesi

Mazak tezgahina ait programlama bilgileri Mazak Programlama

(26)»

Klavuzu'“”’ndan alinarak asagida verilmistir.

2.4.1. Konumlamanin Programlanmasimma Ait Komutlar

Bu boliimde kesici konumlanmasina ait girdilerin nasil belirlenecegini (belirli
bir noktaya gore ise mutlak, kesicinin bulundugu son noktaya gore ise artigh olarak)
diizenleyen komutlar, bu komutlara ait programlama formati ve detayh
tamimlanmasina yonelik bilgilerin yani sira metrik veya in¢ birim se¢imine ait
komutlar, bu komutlara ait programlama formati ve detayli tanimlanmas: i¢in gerekli

bilgiler verilmektedir. Ormek programlama formati asagida verilmistir:

G90 : Mutlak Konumlama.
G91 : Artish Konumlama.
X,Y,Z : Konumlanacagi nokta koordinatlari.

o : Opsiyonel eksene ait koordinat tanimt

A

GIA Xx1 Yy Z7Z1 Oc1 3

\

2.4.2. Enterpolatirler

Bu bolimde hizli konumlama hareketi bagta olmak {lizere, lineer
enterpolasyon, dairesel enterpolasyon, helisel enterpolasyon, spiral enterpolasyon
hareketlerini diizenleyen komutlar, diizlem se¢im metodu ve komutlari, bu komutlara
ait programlama formati ve detayli tanimlanmasi i¢in gerekli bilgiler verilmektedir.

Ornek programlama format: asagida verilmistir:
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( GO0 : Hizl1 Hareket.
GO1 : Lineer Hareket.
GO02 : Saat Yonii Dairesel Hareket.
GOA Xx; Yy; Zz; 0oy Ffy; GO3 : Saat Yonii TersiDairesel Hareket.
' < G17 ve GO2 ayni anda kullanilirsa : Helisel.
G2.1 veya G3.1 : Spiral (Opsiyonel)
X,Y,Z,a : Konumlanacagi nokta koordinatlari.
F : llerlemeye ait deger.

\

2.4.3. llerleme Fonksiyonlar

Bu bélimde hizli hareket komutlarinda uygulanacak ilerleme degerleri ile
kesme iglemi gergeklesirken kullamlacak ilerleme degerlerini diizénl’eyen komutlar
ve ilerleme degerine ait birimi ifade eden komutlar, bu komutlara ait programlama
formatt1 ve detayll tammlanmasi igin gerekli bilgiler verilmektedir. Ornek

programlama format: asagida verilmigtir:

G94: mm/dak.
GIA; G95 : mm/dev.

2.4.4. Bekletme Fonksiyonlar

Bu béltimde programi bekletme veya duraklatma komutlari, bu komutlara ait
programlama format1 ve detayll tanimlanmasi igin gerekli bilgiler verilmektedir.

Omek programlama format: agsagida verilmistir:

{ G94 G04: sn. }

GIA G4 X _; G95 GO5: dev.
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2.4.5. Cesitli Fonksiyonlar

Bu boliimde dénmeyi baslatma, donme yoniinii degistirme, durma komutlar
ve sofutma sivisimin kontroliiyle ilgili komutlar, bu komutlara ait programlama
formati ve detayll tammlanmasi igin gerekli bilgiler verilmektedir. Ornek

programlama formati agagida verilmistir:

MO0: Program durdurma.

MO1: Opsiyonel durdurma.
MAA ; { MO02 veya M30: Program sonu. }
M98 : Alt program ¢agirma.

| M99 : Alt program sonlandirma. vb... )

2.4.6. Takimlama Fonksiyonlérl

Bu boliimde takim ¢agirma, takim uzunluk telafisi, takim pozisyon telafisi ve
takim cap telafisiyle ilgili komutlar, bu komutlara ait programlama format: ve detayh
tanimlanmasi igin gerekli bilgiler verilmektedir. Ornek programlama format1 asagida

verilmisgtir:

TAAA: AAA nolu takimi ¢agirma.

G43 ZzHy, : Pozitif takim uzunluk telafisi.
G44 Zz H;, : Negatif takim uzunluk telafisi.
TAAA; G49 Zz Hj;, : Takim uzunluk telafisi iptali.

G45 Xx Dy : Genigleme takim pozisyon telafisi.
G4A ZzH,; < G46 Xx Dy : Biiziilme takim pozisyon telafisi.
G47 Xx Dy : Genisleme(2 kat) takim pozisyon telafisi.
G4A XxDy; G48 Xx Dy : Bliziilme(2 kat) takim pozisyon telafisi.
G40 XxY,: Takim ¢ap telafisi iptali.
G4A XxYy; G41 XxY,: Takim ¢ap telafisi (sol).

G42 XxY,: Takim ¢ap telafisi (sag).
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2.4.7. Yardima Fonksiyonlar

Bu bolimde delik delme, vida agma, raybalama, derin delik delme vb. gibi
cesitli noktalama islemlerinin tammlanmasinda kullanilan komutlar, bu komutlara ait
programlama formati ve detayli tammlanmasi i¢in gerekli bilgiler verilmektedir.

Omnek programlama format1 agagida verilmistir:

GAAX YZQRPDKIJBEHL;
e g

Tekrar sayisi

Delik delme iglemine ait degiskenler.

Deligin delinecegi yere ait koordinatlar.

Delik delme veya delik igleme ¢esidi.

2.5. Fanuc Kontrol Unitesi

Fanuc Kontrol Unitesine sahip bir tezgaha ait programlama bilgileri Fanuc

@7 ndan almarak asagida verilmistir.

Programlama Klavuzu
2.5.1. Hazrlayic1 G Fonksiyonlarmin Tanimlanmasina Ait Komutlar

Bu boliimde Fanuc programlamada kullamilan tiim G fonksiyonlan bir liste
halinde Cizelge 2.3’te basitge verilmistir. Programlama formatina ait bilgiler ve

detayli tammlanmas: ise daha sonraki boliimlerde anlatiimistir.
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Cizelge 2.2. Fanuc Kontrol Unitesi

G KODU FONKSIYONU
G00 Hizl: Konumlama
GO1 Lineer Enterpolasyon
G02 Dairesel Enterpolasyon(saat yonii)
GO3 Dairesel Enterpolasyon(saat ters yonii)
G04 Bekletme
GO5 Yiiksek hiz dongii isleme
G038 Gelismis 6n izleme kontrolii
G09 Tam durma
G10 Veri ayarlama
Gl1 Veri ayarlama iptali
Gl15 Polar koordinat komutu iptali
Gl16 Polar koordinat komutu
G17 XY Diizlem sec¢imi
G18 ZX Diizlem secimi
G19 YZ Diizlem secimi
G20 Emperyal birim
G21 Metrik birim
G22 Yiiklenmis strok kontrol fonksiyonu ac¢ik
G23 Yiiklenmis strok kontrol fonksiyonu kapali
G27 Referans noktasi doniis kontrolii
G28 Referans noktasina déniis
G29 Referans noktasindan doniis
G30 2.,3. ve 4. Referans noktasina doniis
G31 Atlama fonksiyonu
G33 Vida agma
G37 Otomatik takim boyu 6le¢me
G39 Dairesel harekette kose telafisi
G40 Takim telafisi iptali
G41 Takim telafisi — sol
G42 Takim telafisi — sag
G43 Takim uzunluk telafisi + yonde
G44 Takim uzunluk telafisi ~ yénde
G45 Takim telafisi artis
G46 Takim telafisi eksilme
G47 Takim telafisi iki kat artig.
G48 Takim telafisi iki kat eksilme
G49 Takim telafisi iptali
G50 Olcekleme iptali
G51 Olcekleme
G52 Lokal koordinat sistemi ayarlama
G353 Makina koordinat sistemi se¢imi
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Cizelge 2.2. (devam)

G KODU FONKSIYONU
G54 Parca koordinat sistemi 1 secimi
G55 Parca koordinat sistemi 2 secimi
G56 Parca koordinat sistemi 3 secimi
G57 Parca koordinat sistemi 4 secimi
G58 Parca koordinat sistemi 5 secimi
G59 Parca koordinat sistemi 6 se¢imi
G60 Tek yon pozisyonlama
G61 Tam durma modu
G62 Otomatik kése umursamama
G63 Klavuz ¢ekme modu
G64 Kesme modu
G65 Makro cagirma
G66 Makro modal ¢agirma
G67 Makro modal ¢agirma iptali
G638 Koordinat dondiirme
G69 Koordinat déndiirme iptali
G73
G74
G75
G76
G77
G78
G79
G80
G81 Déngtiler
G382
G83
G384
G85
G86
G87
G88
G389
G90 Mutlak konumlama
G91 Artishi konumlama
G9%4 Ilerleme mm/dak
G95 {lerleme mm/dev
G96 Yiizey boyunca sabit iz kontrolii
G97 Yiizey boyunca sabit hiz kontrolii iptali
G98 Dongii sonunda ilk noktaya donme
G99 Dongii sonunda R’ye dsnme

G107 Silindirik enterpolasyon
G150 Normal yon kontrolii iptal modu
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Cizelge 2.2. (devam)

G KODU FONKSIYONU
G151 Normal yon kontrolil sol agik
G152 Normal y6n kontrolii sag acik
G160 In-feed kontrol fonksiyonu iptali
Glel In-feed kontrol fonksiyonu

2.5.2. Enterpolator Fonksiyonlar

Hizli konumlama hareketi basta olmak {izere, lineer enterpolasyon, dairesel
enterpolasyon, helisel enterpolasyon, silindirik enterpolasyon, sabit klavuz dis agma

ve atlama fonksiyonuna ait komutlar agiklanmaktadir.

GO0 IP_; Hizli Hareket.

GO11IP_¥F_; Lineer Hareket. ( F : Ilerleme )

GO2IP_R_F ; Saat Yonii Dairesel Hareket. ( R : Dénme yarigapi)
GO3IP_R_F_; Saat Yonii TersiDairesel Hareket.

G17 GO2IP_R_o_F_; Helisel Hareket.. (o : Helis agisi )

G107 IP_r_F_; Silindirik Hareket. (r : silindiriklik yarigap:)
G331IP_F_; Sabit klavuz dis agma fonksiyonu.

G311IP_; Atlama fonksiyonu.

IP = X,Y,Z : Konumlanacag1 nokta koordinatlari.

2.5.3. Ilerleme Fonksiyonlar:

Oncelikle kesme islemleri siiresince kullanilan ilerleme degerinin nasil ifade

edilecegi(mm/dakika veya mm/devir) anlatilmaktadir.

G94: mm/dak.
G95: mm/dev.
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Daha sonra kesme islemi siiresince ilerlemenin kontroli ile ilgili olarak
gerekli tanimlamalar anlatilmaktadir:
G09 IP_; Kesin durma
G611 ; Kesin durma
G62; Otomatik kdse umursamama
G64 Kesme modu

G63 ; Klavuz ¢ekme modu
G04 X _; X zamaninca duraksama

2.5.4. Referans Noktalarim1 Tanimlayan Fonksiyonlar

Bu béliimde programlamada kullanilacak referans noktalarinin tanimlanmasi
ve kullanilmasiyla ilgili komutlar, bu komutlara ait programlama formati
anlatilmaktadir. Makina sifir noktasi ilk referans noktasi olmak iizere diger referans

noktalar ayarlanmaktadir.

G28 1P_; Referans noktasina dénme
G30P2IP_; 2.Referans noktasina donme
G30P31IP_; 3. Referans noktasina donme
G30P41P_; 4. Referans noktasina dénme
G291P_; Referans noktasindan déniis
G271P_; Referans noktas1 doniis kontrolii

2.5.5. XKoordinat Sistemleri

Makina koordinat sistemleri, par¢a koordinat sistemleri ve diizlem segimiyle

ilgili komutlara ait tanimlamalar bu boliimde verilmistir.
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G531IP_; Makina koordinat sistemi
G541P_; Parga koordinat sistemi I
G551P_; Parga koordinat sistemi 2
G56IP_; Parga koordinat sistemi 3
G571P_; Parga koordinat sistemi 4
G581P_; Parga koordinat sistemi 5
G591IP_; Parca koordinat sistemi 6
G521IP_; Lokal koordinat sistemi

2.5.6. Koordinat Degeri ve Olgiiler

Konumlamanin artigh mi yoksa mutlak mi olduguna, polar koordinat
sistemine ve birimlere ait tanimlamalar bu béliimde yapilmigtir.
G90 IP_.; Mutlak konumlama
G911IP_; Artish konumlama
G151IP_; Polar koordinat iptali
G16 IP_; Polar koordinat: baglatma

G20 ; Ingiliz birim sistemi
G21 ; Metrik birim sistemi

2.5.7. Diénme Hiza
Donme hizimin tamimlanmasi ve ylizey boyunca sabit donme hizinin

tanimlanmasiyla ilgili bilgilerin verildigi bolumdiir.

S Dénme hizina ait deger
G96 PA S_; PA ile belirtilen yiizey boyunca sabit donme hizi
G97 S_; Yiizey boyunca sabit dsnme hizinin iptali
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2.5.8. Takimlama Fonksiyonlar

Takim ¢agirma, takim ve Omriiniin belirtilmesiyle ilgili tamimlamalarin

yapildigt bslimdiir.

TAAA ; AAA nolu takimi ¢agirma
G10LA; LA 6miirli kesici tamimlamasi

2.5.9. Yardmmci Fonksiyonlar

Programi durdurma, sonlandirma ve alt programlarin ¢agrilmasiyla ilgili
komutlarin anlatildigi boliimdiir.
M00: Program durdurma
MO01: Opsiyonel durdurma
MO02 veya M30: Programi sonlandirma

M98 : Alt program ¢agirma
M99 : Alt program sonlandirma

2.5.10. Program Kolaylastirict Fonksiyonlar

Delik delme, vida agma, raybalama, derin delik delme, delik genisletme vb.
cesitli noktalama islemlerinin tamimlanmasinda kullamlan komutlarin anlatildig:

bolumdiir.
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Noktalama islemine ait degiskenler

Deligin iglenecegi yere ait koordinatlar

Noktalama iglemi ¢esidi

2.5.11. Takim Telafisine ait Fonksiyonlar

Takim uzunluk telafisi, takim pozisyon telafisi ve takim ¢ap telafisiyle ilgili

komutlar bu bslimde anlatilmigtir.

G43Z_H_; Pozitif takim uzunluk telafisi

G44 Z_H_; Negatif takim uzunluk telafisi

G49Z H_; Takim uzunluk telafisi iptali

G37; Otomatik takim boyu 6l¢me

G45IP_D ; Genisleme takim pozisyon telafisi

G46 IP_D _; Biiziilme takim pozisyon telafisi
G471P_D ; Genisleme(2 kat) takim pozisyon telafisi
G48 IP_D ; Biiziilme(2 kat) takim pozisyon telafisi
G40 IP_H ; Takim cap telafisi iptali

G411IP_H ; Takim gap telafisi (sol)

G42 IP_H ; Takim cap telafisi (sag)

2.6. Siniimerik Kontrol Unitesi

Sintimerik  840D/810D/FM-NC  kontrol iinitesine ait programlama

28)

klavuzunda*®, programlama temelleri asagidaki gibi anlatilmistir.
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2.6.1. Takim Hareketlerinin Programlanmasi

Ik olarak baslangi¢ kosullarini ifade eden kodlar tamimlanmustir. Daha sonra

hareket komutlarini ve formati ifade eden bilgiler anlatilmigtir.

2.6.1.1.Baslangi¢c Kosullar:

G90 : Mutlak konumlama
GI1 : Artish konumlama
G70 : Metrik birimle 6l¢iilendirme
G71 : Imperyal birimle 6lgiilendirme
G54 - G59 : Ayarlanabilir sifir offset
G17 - G19 : Calisma diizlemi se¢imi
G17 : X-Y Diizlemi
G18 : Z-X Diizlemi
G19 : Y-Z Diizlemi
G25-G28: Calisma alani sinirlamast.
G25 X... Y... Z... : Alt sinir koordinatlarinin.

G26 X... Y... Z... : Ust siur koordinatlarinin.

2.6.1.2.Hareket Komutlan

GO0 : Hizli hareket.

GO X... Y... Z... : Hizli hareket formati.
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2.6.2.

G1 : Lineer enterpolasyon.

G1 X... Y... Z... F... : Lineer enterpolasyon formati.

G2 : Dairesel enterpolasyon. (Saat yonit)

G2 X..Y... Z... L.. J... K.... : Dairesel enterpolasyon formati.
Daire merkez noktasi koordinatlar:.

G33 : Sabit adiml1 vida agma islemi.

G331 : Ryjit vida agma.

G331 X...Y... Z...L... J... K.....: Rijit vida agcma. formati.
% Y y ¢

Delme X,Y,Z yonlerinde
derinligi. vida adim.

Koordinat Sistemleri

TRANS X... Y... Z... : Parga sifir noktasinin mutlak yerdegistirmesi.
ATRANS X... Y... Z...: Parca sifir noktasinin artigh yerdegistirmesi.
ROT RPL = Agi : Parca sifir noktasinin mutlak dondiiriilmesi.
AROT RPL = Aq : Parca sifir noktasinin artigh déndiiriilmesi.
SCALE X... Y... Z... : Belirtilen eksende 6lgekleme. (Mutlak)
ASCALE X... Y... Z...: Belirtilen eksende 6lgekleme. (Artislt)
MIRROR X... Y... Z... : Aynalama. (Mutlak)

A MIRROR X... Y... Z...: Aynalama. (Artigh)
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2.6.3. llerleme ve Dénme Hiza

G93 : Ilerleme birimi 1/dakika.

G94 : ilerleme birimi mm/dak., in/dak., agi/dak.
G95 : Ilerleme birimi mm/dev. , in/dev.

F... : llerleme degeri.

M3: Is mili saat yonii dondiirme.

M4: Is mili saat yonii tersi dondiirme.

MS5: Is mili durdurma.

S: Dénme hiz1 degeri.

G96 S...: Sabit kesme hizi, S: sabit kesme hiz1 degeri —-m/dak. cinsinden.
G97 : Sabit kesme hiz1 iptali.

G25 S S1=.. S2=..: Diislik hiz limiti.

G26 S S1=... S2=..: Yiksek hiz limiti.

S S1=.. S2=.. : Min ve max hiz.

2.6.4. Takim Telafileri

T... D... M6...: T takim cagirma, D uzunluk telafisi, M6 takim
degistirme aktif.

G40 : Takim radiis telafi iptali.

G41 : Takim radiis telafisi -sol.

G42 : Takim radiis telafisi -sag.
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2.6.5. Yardimcl Fonksiyonlar

MO : Program durdurma.

M1 : Opsiyonel durdurma.

M2 : Ana program sonu — programin basina geri donerek.

M30:

Ana program sonu.

M17 : Alt program sonu.

M3 : Is mili doéndiirme - saat yonii.

M4 : Is mili dondiirme - saat yonii tersi.

M5 : Is mili dénmesini durdurma.

M6 : Takim degistirme.

M70 :

M40 :

M41

M42 :

M43 :

M44

M45:

Eksen moduna gegis.

Otomatik disli degigim.

: Disli adim 1.

Disli adim 2.

Digli adim 3.

: Disli adim 4.

Digli adim 5.
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3. ARASTIRMA BULGULARI

Ilgili standartlar ve ¢esitli kontrol tinitelerine ait bilgiler kullanilarak Visual
~Basic 6.0’da yazilan program 3000 satirdan olusup, 3 kisimdan meydana

gelmektedir.

e Veri tabanina bilgilerin yazildigy, silindigi, gosterildigi genel béliim,

e Kontrol iinitelerine ait veri tabanlanmin olusturuldugu kontrol ﬁrﬁtesi
tanimlama boéliimii,

o Bilgi ¢ikarim ve degerlendirme isleminin gergeklestirildigi doniistiirme
bolumiidiir.

Programin genel yapisina ait gosterim Sekil 3.1°de verilmektedir.

3.1. Genel Bélitm

Bu kisim kontrol initelerine ait bilgilerin girildigi, mevcut bilgilerin
glincellestirildigi, silindigi veya mevcut kontrol nitelerine ait verilere ulasildig

boliimdiir. Bu islemlerin nasil gergeklestirildigi asagida anlatilmstir.

3.1.1. Yeni Bilgi Girisi
Yeni bir kontrol Unitesine ait bilgileri tanimlamak istedigimizde, kontrol
tinitelerine ait bilgilerin gosterildigi yaz: kutularim temizleyip, yeni bilgilerin girisine

uygun hale getirmeye yarayan komut diigmesidir. $ekil 3.1°de (1) ile gosterilmistir.

L€ YOKSEXOGREIM KURUL
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3.1.2. Kaydetme
Yeni bir kontrol iinitesine ait bilgileri kutulara girdikten sonra bu bilgileri

kaydetmeye yarayan komut diigmesidir. $ekil 3.1°de (2) ile gosterilmigtir.

3.1.3. Giincellestirme

Daha Onceden girilmis olan bilgileri giincellemeye yarayan komut
diigmesidir. Oncelikle istenilen kontrol iinitesine ait bilgiler Bilgileri Géster komut
diigmesi kullamilarak ilgili kutulara yazdirilir, daha sonra istenilen degisiklikler
yapilarak giincelleme islemi icin bu komut diigmesine basilir. Sekil 3.1°de (3) ile

gOsterilmistir.

3.1.4. Silme

Ilgili kontrol initesine ait istenmeyen bilgilerin silinmesinde kullanilan

komut diigmesidir. Sekil 3.1’de (4) ile gosterilmistir.

3.1.5. Bilgilerin Gosterilmesi

Daha onceden girilmis olan bilgileri gériintilemeye  yarayan komut

diigmesidir. Sekil 3.1°de (5) ile gosterilmistir.
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3.2. Kontrol Unitelerine Ait Veri Tabam

Onceki bolimlerde anlatilan kontrol iinitelerine ait bilgiler incelendikten
sonra Sekil 3.2°de gosterilen bilgileri igeren bir veri tabam olusturulmustur.
Gergeklestirilen yazilim sayesinde ayrica kontrol tnitelerine ait bilgilere de kolayca

ulagilabiliyor.
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3.2.1. Enterpolatirler

Sekil 3.3’°de (8) ile gosterilen komut diigmesine basildiginda

enterpolatorlere ait veri tabanu Jekil 3.3’te gosterildigi {izere olusturulmustur.

|

>
=1

N
—_

xil 11l 2l
@] x| vl 2l
| xl] ¥l 2l
anl xl] vl 2l
s 1 1
en| ] 1| 1)

e

Sekil 3.3. Enterpolatérlere ait veri tabam
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3.4.2 Tezgah Fonksiyonlar

Sekil 3.1’de (9) ile gosterilen komut diigmesine basildifinda tezgah

fonksiyonlarina ait veri tabam $ekil 3.4’te gosterildigi tizere olugturulmustur.

. TEZGAH FONKSIYONLADI

i
H
i
ay
a
J|
18
1l
1
A

)

Sekil 3.4. Tezgah fonksiyonlarina ait veri taban
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3.4.3 Takimlama

Sekil 3.1’de (10) ile gosterilen komut diigmesine basildiginda

takimlamaya ait veri tabant Sekil 3.5°te gosterildigi tizere olusturulmustur.

T

1

17

1
1

S
i
NAEAT
el

9898
37938988

Ao HE S

CAddadT

]
1l 4

Sekil 3.5. Takimlamaya ait veri tabam
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3.44 Konumlama-Birimler
Sekil 3.1°de (11) ile gosterilen komut diigmesine basildiginda konumlama

ve birimlere ait veri tabam Sekil 3.6°te gosterildigi tizere olusturulmustur.

Sekil 3.6. Konumlama ve birimlere ait veri tabani
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345 Genel

Sekil 3.1’de (12) ile gdsterilen komut diigmesine basildiginda genel

tammlamalari igeren veri tabami Sekil 3.7’de gosterildigi tizere olusturulmustur.

Sekil 3.7. Genel tammlamalan iceren veri tabam
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3.4.6 Satir Numaralandirma

Sekil 3.1’de (13) ile gosterilen komut diigmesine basildifinda satir
numaralandirma islemine ait veri tabam1 Sekil 3.8°de gosterildigi iizere

olusturulmustur.

»

Sekil 3.8. Satir numaralandirma islemine ait veri tabani
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3.4.7 Yiizey Koordinat Sistemleri

Sekil 3.1’de (14) ile gosterilen komut diigmesine basildiginda ylzey

koordinat sistemlerine ait veri tabam Sekil 3.9°da gosterildigi {izere olusturulmustur.

?

[22]
Py

o
o

(=24
©

]

Gs4_|
. G68

9]
o

a3 e i L o kR il s

Sekil 3.9. Yiizey koordinat sistemlerine ait veri tabani
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3.4.8 Déongiiler

Sekil 3.1°de (15) ile gosterilen komut diigmesine basildiginda dongtilere

ait veri tabam Sekil 3.10’da gosterildigi tizere olusturulmustur.

'« DONGULER

i
i
| ]
i
e
1
T
Ha
Hy

Sekil 3.10. Dongiilere ait veri tabani
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3.3. Cikarim ve Déoniistiirme islemi

Bu islemin baslangicinda 6nce istenilen kontrol tinitesinin adi girilerek, bu
kontrol iinitesine ait kodlar ve kodlarin kullamimut ile ilgili format ¢agirilir. Daha
sonra doniigtiiriilmek istenilen dosya ad1 girilir, dénistiiriilen dosyaya verilecek isim

sorgulanir ve doniigtiirme iglemi satir satir yapilir.

Tasarlanan bu program yardimiyla ISO 4343" formatinda olusturulmus tiim
CLDATA’lan istenilen Kontrol Unitesine ait programa cevirebilme &zelligine

sahiptir.

Program bir Bilgisayar Destekli Imalat programi kullamlarak daha onceden
hazirlanmis yaz1 formatindaki bir CLDATA dosyasim $ekil 3.1°de (16)’da gosterilen
yazi kutusunda ve bu dosyaya doniisiim islemini gergeklestikten sonra olusturulacak
BSDT tarafindan kullanilabilecek formattaki yazi dosyasinin adim da Sekil 3.1°de
(17)’de gosterilen yazi kutusunda sormaktadir. Daha sonra Sekil 3.1°de (18) ile
gosterilen komut diigmesine basildiginda CLDATA dosyasim agilip okunmaya
baglanmakta ve doniigim islemi Sekil 3.11°deki algoritmaya dayalt olarak
gerceklestirilmektedir. Sekil 3.1°de (19) ile gosterilen komut diigmesine basildiginda
CLDATA dosyasmi, (20) ile gosterilen komut diigmesine basildiginda
gergeklestirilen islemler ve kesici bilgilerini igeren dosyayi ve (21) ile gosterilen
komut diigmesine basildiginda ise istenilen kontrol iinitesine ait par¢a programini
gormek miimkiindiir. (22) ile gosterilen komut diigmesine basildiginda ise program

sonlandirnlmaktadir.
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Programda kullanilacak sabit ve
degiskenleri tammla.

CLData’ya ait dosyay1 satir
satir okumaya basla.

Par¢a numarasini ve
operasyona ait bilgileri oku
ve yaz.

:
/ Komutu oku, /

Komuta ait &zel
tanimlamalart alip
ilgili metin kutularim
kullanarak kodu iiret.

-

Komuta ait 6zel

Komut
¢ SPINDL’ tammlamalarl ahp _
mi? ilgili metin kutularim
) kullanarak kodu iiret.
- —-

®

o

Sekil 3.11. Programa ait algoritma.
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Komuta ait 6zel
tanimlamalar1 alip
ilgili metin kutularim
kullanarak kodu ret.

= =

@; '

Komuta ait 6zel
tanimlamalar1 alip
ilgili metin kutularin:
kullanarak kodu iiret.

Komut
‘MOVARC
> m1?

@ Komuta ait 6zel
tammlamalan alip
ilgili metin kutularim
kullanarak kodu tiret.

®l y

@ Komuta ait 6zel
tanimlamalarn alip
ilgili metin kutularim
kullanarak kodu iiret.

<

Komut
‘L.OADTL’
mi?

®

Sekil 3.11. (devam)
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@ Komuta ait 6zel
tanmimlamalan alip
ilgili metin kutularim
kullanarak kodu iiret.

<A

@ Komuta ait 6zel

tanimlamalar alip
ilgili metin kutularimi
kullanarak kodu tiret.

Y

Komut
‘COOLNT’
m1?

—<

Komuta ait 6zel
tanimlamalar1 alip
ilgili metin kutularin
kullanarak kodu tiret.

1_

Komuta ait 6zel
tanimlamalar alip
ilgili metin kutularim
kullanarak kodu iiret.

Y

<

Sekil 3.11. (devam)

53



Komuta ait dzel
tammlamalar alip
ilgili metin kutularim
kullanarak kodu tiret.

<

@ Komuta ait §zel
tanimlamalar: alip
ilgili metin kutularini
kullanarak kodu tiret.

Dy p
@ Komuta ait 6zel

tanimlamalar1 alip
ilgili metin kutularim
kullanarak kodu tiret.

A

@ Komuta ait 6zel
tamimlamalart alip
ilgili metin kutularint
kullanarak kodu tiret.

1
¥
|
|
]
I
|
1
1
}
1
1
[}
(
|
|

®

Sekil 3.11. (devam)
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Komuta ait 6zel
tanimlamalar alip
ilgili metin kutularim
kullanarak kodu iiret.

_4

Komuta ait 6zel
tamumlamalar: alip
ilgili metin kutularim
kullanarak kodu iiret.

Komut
‘DELAY’
mi?

—<

Komuta ait 6zel
tanimlamalar: alip
ilgili metin kutularim
kullanarak kodu iiret.

i
!
'
1
|
1
|
)
|
1
|
|
i
|
1

BITIR.

Sekil 3.11. (devam)

55



3.4. Ornek Parca Programi

Olugturulan programin ¢alisabilirligini kontrol etmek lizere sanayide iretilen
bir mekanik parcamin I-DEAS programunin imalat modiiliinde kati modeli
olusturulmus, talagh imalati i¢in gereken kararlar alinmis ve iiretilmesi igin gerekli
CLDATA dosyas: elde edilmigtir. Daha sonra elde edilen bu CLDATA dosyast,
hazirlanilan son islemciye girdi olarak verilmis ve sonugta BSD par¢a programini

yazilim tarafindan olugturulmustur. Ham parcaya ait yapim resmi Sekil 3.12’te

verilmistir.
. 1x45 R 17405 30413 '
co o al o SR 06‘ | 8 o g’\% o S g
eSS bl e N O s A 1 N B
oAl = T NN o - 5P of 3
B 31 e “g&%‘ ) ' ¥ B R : cg S 53 S
R SRR I Y M , i,/—’f’;’z_ﬁf,f/r/',//,l/‘/./ » Ef
7 | W
e 1.164038) 357
| 27:5+05  l13-03]
- B1.5-0.1

Sekil 3.12. Ham pargaya ait yapim resmi
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Islenecek parcaya ait yapim resmi Sekil 3.13°da verilmistir.

(Y 1 IsLen

o
8l o |
slgl o-=---- - )= -- -
3l S
£y 9
e
+
)
©
D
r"—'
L. iISLEM
L ISLEM
- LA /
g !
(fz t — _._.]\'.__.- A
«Q o~
8 8T
3 |
[
h)

(16.5+0.12 )

V. ISLEM V.ISLEM.

Sekil 3.13. Islenecek pargaya ait yapim resmi
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34.1 Parcammn Modellgnmesi

Ham parga ve iglenecek olan pargaya ait katt modeller, imalat resimlerinden

yararlanilarak  I-DEAS program: Imalat Modiiliindeki modelleme béliiminde

olugturulmugtur (Sekil 3.14).

ISTONECTR PRy

Sekil 3.14. Ornek parcaya ait katt modelleri (ham ve islenecek parca)
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3.4.2 Islenecek Yiizeyler i¢in Islem Planlamasinin Gergeklestirilmesi

Kati modeller olusturulduktan sonra ham pargadan kaldirilacak talag
goziiniinde bulundurularak kag¢ tane islem yapilacagina karar verilir. Bu par¢anin

iiretilmesi i¢in 5 tane igleme ihtiya¢ duyulmaktadir. Bunlar sirasiyla:

I. Ortadaki dikdoértgen kesitin olusturulmasi.
II. Arkadaki kavisin olusturulmasi.
III. Arkada XY diizlemindeki basamagin olusturulmasi.
IV. Ondeki XY diizlemindeki basamagin olusturulmast.

V. Son olarak 6ndeki ikinci basamagin ve kavislerin olusturulmasi.

Islemler belirlendikten sonra bu iglemlerde kullamlacak kesicilerin, teknik ve
teknojik bilgilerin belirlenmesi gerekmektedir. Buna gore islemlerde kullamlacak

kesiciler kataloglar yardimiyla Cizelge 3.1’de gosterildigi tizere belirlenmisgtir.

Cizelge 3.1. Islemlerde kullanilacak kesici listesi.

ISLEM | ¢ KESICI | Apmax | MALZEMESI TiPi
1 | $8 25 Sert Metal Parmak Freze Kesicisi
2 $20 38 Sert Metal Pérmak Freze Kesicisi
3 ¢ 16 32 Sert Metal Parmak Freze Kesicisi
4 $16 32 ~ Sert Metal Parmak Freze Kesicisi -
5 ¢8 25 Sert Metal Parmak Freze Kesicisi
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3.4.3 Islem Planlamasna Gére Islenecek Yiizeylerin, Kullanilacak

Kesicilerin,Teknik ve Teknolojik Bilgilerin islem Islem Tanimlanmasi

Islenecek yiizeyler I-DEAS Imalat modiilii ‘Generative Machining’ kismimn
operasyon tammlama bolimiinde isaretlenmek suretiyle belirlenir. Islenecek
ylizeyler segildikten sonra parga sifir noktasi belirlenir. Daha sonra Cizelge 4.1°deki
kesiéi tablosu 1s13inda kesicilerle ilgili ¢ap, uzunluk, malzeme vb. tammlamalar
yapilarak kesici olusturulur. Teknolojik bilgilerin girildigi béliimde ise kesici
yaklagsma, uzaklagsma degerleri, ilerleme hareketi vb. siiresince hangi degerleri

kullanacag programa girilir.

344 CLDATA’mn Olusturulmasi

Yukarida girilen bilgiler 15181inda program her bir islem i¢in ayr ayri kesici

yollarim asagidaki sekillerde goriildiigii gibi olusturur.
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X -1.157467
¥ 25621517

e}
oo
)
P
=
N3
g
&
[

Sekil 3.16. Ikinci operasyon igin olusturulan kesici yolu.
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®1.157467

=
~
rﬁv%
- P
o4
9=
i
L2
S o

lusturulan kesici yolu(farkl bakis agis1)

.

inci operasyon i¢in o

Sekil 3.17. 1
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K 11.192343
¥ 14.039407
Z -1.500000

Sekil 3.18. Ugtincii operasyon i¢in olusturulan kesici yolu
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X 13.683450

e
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Dl ™4
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-
>N

lusturulan kesici yolu(farkli bakis agisi1)

-

Uglincii operasyon i¢in o

kil 3.19.

Se
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% -14.888679
¥ -19.007482
: Z -8.000000

Sekil 3.20. Dordiinct operasyon i¢in olugturulan kesici yolu.
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K-13.721116
Y -19.097492
Z -8.000000

Sekil 3.21. Dérdiincii operasyon igin olusturulan kesici yolu(farkh bakis agis1)

67



& o
m S
&3
=
o~ &
T
g N

lu.

i operasyon i¢in olugturulan kesic

kil 3.22. Besinc

se

1yo0

68



o
o3

B
RE
L2
&
e faan
£y
oS!

X 8.242948

Besinci operasyon i¢in olusturulan kesici yolu(farkli bakis agis1)

Sekil 3.23
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Kesici yollar1 belirlendikten sonra programdan tiim islemleri igeren bir
CLDATA dosyast hazirlamasi istenir. Hazirlanacak bu dosya olusturulan son
islemciye girdi olarak kullamlacaktir. I-deas programindan bu pargamin islenmesi

i¢in alinan CLDATA Ek2’de verilmigtir.

3.4.5 Parca Programinin Olusturulmas:

Parga programini olusturmak istedigimiz kontrol tnitesine ait bilgiler
disaridan son islemci yazilimmna girilir veya daha 6nceden kaydedilmisse ¢agirlir.
Daha sonra doniistliriilecek CLDATA ismi ve olusturulacak parga programina

verilecek isim yazilima girilerek doniistiirme islemi yaptirilir.

I-DEAS programindan alinan CLDATA kullamlarak olusturulan islemleri
gosterir dosya Ek 3’te, BSD par¢a programi Mazak tezgahina ait kontrol {initesi igin
Ek 4’te, Fanuc kontrol tinitesi i¢in Ek 5°te ve Siniimerik kontrol tnitesi i¢in Ek 6’da

verilmistir.

3.5. ikinci Ornek

Olusturulan programin dogrulugunu pekistirmek i¢in ikinci bir 6rnege ait girdi
ve ¢iktilar, aymi ilk ornekteki stra takip edilerek Ek 7°den baslayarak Ek 32°ye kadar
verilmistir. Sanayide uygulamasi olan, Ford 3000’e ait ana somun pargasimn imalati
icin gerekli iglem planlamas: gerceklestirilmis, kati modelleri yapim resimlerinden
faydalanularak ¢izilmis, kesici yollarina ait gekil ve veriler alinmig; daha sonra
olusturulan program kullamlarak islemlerin ve farkli kontrol iiniteleri(Mazatrol-ISO,

Fanuc,Siniimerik) i¢in gerekli BSD parca programlar elde edilmistir.
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Her iki 6rnekten elde ettigimiz ¢iktilan inceledigimiz vakit, istenilen kontrol
{initesine ait veriler dogru sekilde veri tabanina girildigi takdirde, programin hatasiz
sekilde calisarak islemlere ait bilgileri ve BSD par¢a programlarim igeren dosyalari

trettigi gozlemlenmistir.
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4. TARTISMA VE SONUC

4.1. Sonug

Mekanik parcalarin BSDT’da  islenmesi amaciyla SD  programinin
olusturulmasi i¢in gerekli olan kesici konum koordinatlarimin hesaplanmasi ve
tezgahin anlayacadi formata gevrilmesi zor olmakla birlikte hesaplama yapilirken
hata yapma olasiigi da yiksektir. Bu sebeple ozellikle karmagik sekillere sahip
pargalarin islenmesinde BDI programlarina duyulan ihtiyag giin gectikce artmaktadir.
Gergeklestirilen caligma sayesinde olusturulan son iglefnci asagidaki ozelliklere
sahiptir.

a. BDT/BDI programlarnn kullanilarak olusturulmug kesici yolu verilérini

kullanarak, islemlere ait bilgileri iceren bir dosyaya ve BSDT’lerin kontrol
iiniteleri tarafindan algilanabilecek BSD parga programlarlm iceren bir

dosyaya doniigtiirme islemini gerceklestirebilmektedir.

b. Tezgahlarda kullamilan kontrol {nitelerinin farkli farkli olmasi gergegi
gOzoniinde bulundurularak, kontrol iinitelerini tanimlamak tizere bir veri
tabai olusturulmustur. Bu veri tabami sayesinde, kontrol initeleri
tarafindan kullanilan kodlar ve bu kodlarla birlikte tanimlanmasi gereken

satir formatimn kaydedilerek saklanmasi miimkiin olmustur.

c. Veri tabamina kontrol iinitelerini tamtan veriler girildigi takdirde, BDI
programlan tarafindan olusturulmus CLDATA’lari, par¢anin isglenecegi

tezgah tarafindan kullanilan kontrol iinitesi tarafindan anlagilabilecek SD
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formatina  doniistiirmek  tasarlanan son  iglemci tarafindan

gergeklestirilmektedir.

d. Sonug olarak her kontrol iinitesi i¢in ayr1 bir son islemci tasarimina duyulan
ihtiyag ortadan kaldirilmistir. Buna ek olarak BSDT tarafindan kullanilan
kontrol tiniteleri hakkinda bilgi sahibi olmak isteyen kullanicilar i¢in veri
tabanina yiiklenen bilgiler, gorsel olarak da rahat¢a anlasilabilecek sekilde
ifade edilmistir. Yapilan bu ¢alisma sayesinde ayri ayr1 kontrol iinitelerine
sahip BSDT’da parca islemek icin gerekli SD parga programlarinin
olusturulmas1 i¢in gereken is giicli ve zaman en aza indirgenmeye

calisilmustir.

4.2. Oneriler

Hazirlanan yazilimin gelistirilmesi i¢in asagida belirtilen g:ahsmalax yapilabilir.

a. Program CLDATA’nin olusturulmas: agisindan bir BDT/BDI yazilimina
bagimhidir. CLDATA’min bu yazilumlardan bagimsiz olusturulmasi
saglanabilir.

b. 3 eksenli dik isleme merkezlerinin yam sira daha fazla eksen sayisina sahip
tezgah programlart eklenerek gelistirilebilir.

c. Tornalama merkezlerinin kontrol iinitelerinin tanimlanmasi ile doénel
pargalardaki iglemler i¢in ¢ikt1 alma imkan saglanabilir.

d. Isleme zamanlarinin ve kesici yollénmn optimizasyonu ¢aligmalar

eklenebilir.
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EK-1 I-DEAS Son Islemcisi

File Name:  GMS5milltt_rot_inch70.ppr

File Version: 1.1 (Released)

Software: I-DEAS Generative Machining
SW Version: 7.0

Author: DHE

Date Created: 04/22/99

Controller: generic (loosely based on Fanuc)

Machine: generic 5-Axis table-table mill (with B and C rotary tables)
Config filename: GMS5milltt_rot_inch70.cfg

Machine Geometry filename: none

o3 3 3 3 3 3 3 3 I3k o 3k 3 o3k o ok 3k 3R o e 3 o 3 F o 3 o3 3 R 3 o3 o H o3k 3 3 o3k o 3 3 e e I 3k I I

“Revisions: none

Expected PPVARS: none
Expected NC settings/commands:
On the 'Machine Tool Details' form:
Set the '4th Axis' switch to ON along the Y Axis
Set the '5th Axis' switch to ON along the Z Axis
Set the 'Dependent Axis' switch to ON

On the 'Machine Tool Details/CL Options' form:
Make sure the "Write [JK Output' switch is OFF
The "Use Local Origin' switch should be ON by default
It is useful for the user to key-in an "XYZ Home Position'

User defined sections:

toolchg: Outputs the tool change commands.
This user section is called from the
LINEAR, RAPID and CYCPNT sections.

M and G codes used in this option file:

MO0 Program Stop

MO1 Optional Stop

MO02 End of Program (does not rewind program) # not used
MO03 Spindle On - Clockwise

MO04 Spindle On - Counterclockwise

MO05 Spindle Stop
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# M06 Tool Change

# MO7 Coolant On - Mist # not used
# MO8 Coolant On - Flood

# M09 Coolant Off

# M30 End of Program (rewind memory)

#

# GO0 Rapid Motion

# GO1 Linear Cutting Motion

# G02 Circular Cutting Motion - Clockwise Arc

# G03  Circular Cutting Motion - Counterclockwise Arc

# G04 Dwell Command

# G17 XY Plane Selection

# G18 XZ Plane Selection # not used
# G19 YZ Plane Selection # not used
# G20  Units =inch

# G21 Units=mm # not used
# G28 Reference Point Return # not used
# G40  Cutter Radius Compensation Cancel

# G41  Cutter Radius Compensation - Left

# G42  Cutter Radius Compensation - Right

# G43  Tool Length Compensation Command

# G48 Tool Radius Compensation Command # not used
# G49 Tool Length Compensation Cancel

#  G54..G59 Fixture Offsets

# G73  Breakchip Drill Cycle

# G80 Cancel Cycle

# G81 Dirill Cycle

# G82 Facing Cycle # not used
# G83 Deep Drill Cycle

# G84 Tap Cycle

# G85 Bore/Ream Cycle

# G86 - Bore Cycle

# G87 Bore Cycle # not used
# G88 Bore Cycle # not used
# G89 Bore Cycle

# G90  Absolute Positioning Mode

# G91 Incremental Positioning Mode # not used
# G94 Feed Rate per Minute Mode

# (95 Feed Rate per Revolution Mode # not used
# G98 Return to the 'Initial' Plane for Canned Cycles

# G99 Return to the 'R' Plane for Canned Cycles # not used
#

# Initialization Section

#

INIT:
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- S Initialize commands

workunits INCH scale=1.0 # post working units
outunits INCH scale=1.0 # units to be output

seqno type=occurrence step=1 # controls sequence numbers
center start center # controls arc center values

arclim maxang=360.0maxrad=999.9999\ # limits on arc values
minarc=0.005 chord=0.005
#xyz absolute # type of output values

S Constants

constant minmax  min=-9999.9999 \ # limits on motion variables

max= 9999.9999
#oemme Configuration File
cfgfile "GM5milltt_rot inch70.cfg"

S Real Variables

format real 4.3 # default format for reals
zerostring "0.0" # default format for "zero"
real $X  outstring="X" minmax # motion variables

real $Y  outstring="Y" _minmax
real $Z  outstring="Z" _minmax

real  $z_home outstring="Z" _minmax # home position
real  $I outstring="I" _minmax
real §J outstring="J" _minmax

real $K  outstring="K" _minmax
real $R  outstring="R" _minmax

real $B outstring="B" _minmax # BAXIS rotary table (primary)?

real $C outstring="C" _minmax # CAXIS rotary table
(secondary)
real §F outstring="F" default=5.0 \ # feedrate
format=4.3
real $S  outstring="S" default=1000 \ # spindle speed
format=5.1

real $CYCDWELLVAL outstring="P" format=2.1
real $CYCFEED outstring="F" format=4.3
real $CYCINCR outstring="Q" format=3.4
real $SDELAY outstring="P"

real $cycdepth  outstring="Z" format=4.3

real $cyciner outstring="Q"  format=3.4
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real S$cycpeckl  outstring="I"
real $cycrplane  outstring="R" format=4.3
real $reduction  outstring="J"

real $axisangle # angle of table rotation
#oeeem Integer Variables
format integer 02 # default format for integers

integer $prog outstring="0" default=1999 \# program number
format=04

integer N outstring="N" default=1\  # sequence number
format=5 min=1 max=99999

integer $T  outstring="T" default=01\ # tool number (Post Tool 1.D.)
format=02

integer STSTA outstring="T" default=01\ # tool station number
format=02

integer $toolno outstring="T" default=01\ # tool number (user defined)
format=02

integer $h outstring="H" default=01 \ # tool length offset
format=02

integer SFIXTURREG  outstring="G"  default=54 \ # fixture offset register

format=02 ,
integer $fixtcode  outstring="G" \  # active fixture offset
format=02
integer $firstpnt  default= YES # first point of drilling cycle
integer $firsttool default=_YES # first tool of program
integer $toolchg default=_NO # tool change flag

S Token Variables

token $INSERT
token $CLLINE

token S$arccode default="G17" # arc plane code

token $axis default="" # table rotation axis

token $compcode default="G40" # cutter comp. code

token $coolcode default="M09" # coolant code

token $d # cutter comp. value

token $gcode default="G00" # active G-code

token $spincode default="MO05" # spindle direction code
#

# User Defined Sections

#
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toolchg:

if ($toolchg == _YES)
$gcode = "G0O"
output (§N) \s $toolno \s M06
output (§N) \s $S \s $spincode
output ($N) \s G43 \s $gcode \s $h\s $Z
varclrout $X
varclrout $Y
varclrout $F
$toolchg = NO
endif

System Sections

= 3k

~

COMMON:
#--- Optionally outputs CL Records with Tape File data (used for debugging)

# output""
# output SCLLINE

#

START:
prompt "Enter program number:" $prog $prog

$gcode = "GOO"

$fixtcode = SFIXTURREG

output %

output $prog

output (§N) \s $gcode \s $arccode \s G20 \s $compcode \s G49 \s $fixtcode \
\s G80 \s G90 \s G94 \s G98

START MIDFILE:

# This section is NOT defined in this Option File

#
1T

LOADTL:

# Tool numbers can either be from the POST TOOL ID ($T) field or the
# TOOL STATION ($TSTA) field. This 'Option File' is structured to use
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# the TOOL STATION ($TSTA) field to supply the active 'tool number'. It
# is common for the 'tool length offset register number' to be the same

# as the 'tool number'. Use the STOFFREG variable here in the 'Option

# File' in order to use the 'tool length offset register number' from the

# I-DEAS 'Cutting Tool, Other Attributes' form.

$toolchg = YES

if ($firsttool = _YES)
$firsttool = NO

else
$spincode = "MO05"
output ($N) [\s $spincode]

endif

$toolno = $TSTA
$h = $toolno

LOADTL _REPEAT:
# This section is NOT called by I-DEAS (in IMS7)

print "WARNING - the LOADTL_REPEAT section is not defined!"

#

SPINDL_OFF:

$spincode = "MOS5"
output ($N) \s $spincode

SPINDL:

# Note that I-DEAS (in IMS7) does NOT use a 'SPINDL/ON' record

if (JCLW == 1)
$spincode = "MO03"
else ,
$spincode = "M04"
endif

if ($toolchg == NO) && (SNEWSPEED = _YES)
output ($N) \s $S \s $spincode
endif

#
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COOLNT:

if (SCOOLNT == _OFF)
$coolcode = "M09"
else
$coolcode = "M08"
endif

output ($N) [\s $coolcode]

7

FROM:

# This section is NOT normally used by I-DEAS (in IMS7)

7

ROTABL:

# This section determines if a new ROTABL record has been issued in the
# CL Data and outputs the appropriate rotary motion to the Tape File.

$gcode = "G00"

if (newval ($B)) || (newval ($C))
output ($N) [\s $gcode] [\s $B]
output ($N) [\s $gcode] [\s $C]

endif

RAPID:
toolchg
$gcode = "GOO"

output ($N) [\s $gcode] [\s $compcode] [\s $X] [\s $Y] [\s $Z]

I

LINEAR:
toolchg
$gcode ="GO1"

output ($N) [\s $gcode] [\s $compcode] [\s $X] [\s $Y] [\s $Z] [\s $F]
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#

ARCXY:
$arccode ="G17"

if SCLOCKWISE == _YES

$gcode = "G02"
else

$gcode = "G0O3"
endif

output ($N) [\s $arccode] [\s $gcode] \s $X \s $Y [\s $1] [\s $J] [\s $F]

H#
s

ARCZX:
# This section is NOT called by I-DEAS (in IMS7)

print "WARNING - the ARCZX section is not defined!"

7

ARCYZ:
# This section is NOT called by I-DEAS (in IMS7)

print "WARNING - the ARCYZ section is not defined!"

#
ARC3D:
# This section is NOT called by I-DEAS (in IMS7)

print "WARNING - the ARC3D section is not defined!"

# It is common for the default 'tool radius offset register number' to be

# the same as the 'tool number'. Use the SCCOREG variable here in the

# 'Option File' in order to use the 'tool radius offset register number’

# from the I-DEAS 'Cutting Tool, Other Attributes' form.
CUTCOM_ON:

# This section is NOT called by I-DEAS (in IMS7)
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print "WARNING - the CUTCOM_ON section is not defined!"
CUTCOM_LEFT:

$d = cnvstr($toolno)
$compcode = "G41 D" + $d

CUTCOM_RIGHT:

$d = cnvstr($toolno)
$compcode = "G42 D" + $d

CUTCOM_OFF:
$compcode = "G40"

varclrout SCYCFEED

#

CYCBORE:

$CYCMODE = ON

if (SCYCDWELL ==0)
$gcode = "G86"

else
$gcode = "G89"

endif

CYCBRKCHP:

$CYCMODE =_ON
$gcode = "G73"

CYCDEEP:

$CYCMODE =_ON
$gcode ="G83"

CYCDRILL:

$CYCMODE = _ON
if (SCYCDWELL == 0)

$gcode = "G81"
else

$gcode = "GB2"
endif
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CYCFACE:

# This section is NOT called by I-DEAS (in IMS7)

print "WARNING - the CYCFACE cycle type is not defined!"
CYCMILL:

# This section is NOT called by I-DEAS (in IMS7)

print "WARNING - the CYCMILL cycle type is not defined!"
CYCREAM:

$CYCMODE = _ON
if SCYCDWELL == 0)

$gcode ="G85"
else
$gcode = "G89"
endif
CYCSINK:

# This section is NOT called by I-DEAS (in IMS7)
print "WARNING - the CYCSINK cycle type is not defined!"
CYCTAP:

$CYCMODE =_ON
$gcode = "G84"

CYCTHRU:
# This section is NOT called by I-DEAS (in IMS7)

print "WARNING - the CYCTHRU cycle type is not defined!"

#

1L}

CYCPNT:
# This section is only used by I-DEAS (in IMS?7) if the cycle mode is set
#to "SCYCMODE = _ON" in the cycle sections. Otherwise the "LINEAR"
# section will be called after reading the GOTO statement

$cycdepth =$Z - SCYCDEPTH  # ABSOLUTE 'Z' depth of the hole
$cycrplane = $Z + SCYCPRE # ABSOLUTE 'Z' of the R’ plane
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toolchg

if $firstpnt == _YES
varclrout $X
varclrout §Y
varclrout $cycdepth
varclrout $cycincr
varclrout $cycpeck!
varclrout $cycrplane
varclrout $reduction
varclrout SCYCINCR
varclrout SCYCDWELLVAL
varclrout SCYCFEED

endif

if ($gcode == "G73") || ($gcode == "G83")
if SCYCMULT > 1) # decreasing peck cycle
$cycpeck] = realpar(3)
$reduction = realpar(6)/realpar(3)
$cyciner = $CYCINCR
output ($N) [\s $gcode] [\s $X] [\s $Y] [\s $cycrplane] [\s$cycpeck1] \
[\s $reduction] [\s $cycincr] [\s$cycdepth] \s SCYCFEED)]
else
$cyciner = SCYCINCR # constant peck
output (SN) [\s $gcode] [\s $X] [\s $Y] ['s Scyerplane] [\s SCYCINCR] \
D\s Scycdepth] [\s SCYCFEED]
endif
elseif ($gcode == "G84")
output ($N) [\s $gcode] [\s $X] [\s $Y] [\s Scycrplane] [\s $cycdepth] \
[\s SCYCFEED]
elseif ($gcode == "G81") || ($geode == "G8S5") || ($gcode == "G86")
output ($N) [\s $gcode] [\s $X] [\s $Y] [\s $cycrplane] [\s $cycdepth] \
[\s SCYCFEED]
elseif ($gcode == "G82") || ($gcode == "G8I")
output ($N) [\s $gcode] [\s $X] [\s $Y] [\s $cycrplane] [\s $cycdepth] \
[\s SCYCDWELLVAL] [\s SCYCFEED]
else
print "Warning: cycle type is not defined!"
endif

$firstpnt=_NO

#

CYCONOFF:

# Note that I-DEAS (in IMS7) does not use a "CYCLE/ON" record
# This section turns off cycles and resets some variables
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$gcode = "G80O"
output ($N) \s $gcode

varclrout $Z
$firstpnt=_YES

OFSTNO:

# This section determines if a fixture offset register has been set in
# an operation in GenMach, what the register number is and then outputs
# the appropriate fixture offset register value to the Tape File.

if (SFIXTURE == 1)
if (SFIXTURREG == 54)
$fixtcode = SFIXTURREG
output (§N) [\s $fixtcode]
elseif (SFIXTURREG == 55)
$fixtcode = SFIXTURREG
output ($N) [\s $fixtcode]
elseif (SFIXTURREG == 56)
$fixtcode = SFIXTURREG
output ($N) [\s $fixtcode]
elseif (SFIXTURREG == 57)
$fixtcode = SFIXTURREG
output ($N) [\s $fixtcode]
elseif (SFIXTURREG == 58)
$fixtcode = SFIXTURREG
output ($N) [\s $fixtcode]
elseif (SFIXTURREG == 59)
$fixtcode = SFIXTURREG
output ($N) [\s $fixtcode]
else
output " "
outpu nn
output"> > > > > > WARNING < < < < < < <"
output " "
output "*** Maximum Number of Fixture Offsets is Six ***"
) outpu nn
output " "
endif
endif

#
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DELAY:

output ($N) \s G04 \s SDELAY
INSERT:

output (§N) \s SINSERT
OPSTOP:

output ($N) \s M01
STOP:

output ($N) \s M0O
PPRINT:

output ($N) \s \040 \s $PPRINT \s \041

#
# The sections END and TERMINATE are both called by I-DEAS (in IMS7)
GOHOME:
# This section is NOT explicitly called by I-DEAS (in IMS7)
print "WARNING - the GOHOME section is not currently defined!"
END:

$gcode = "G0Q"

$X =30

$Y=15

$Z2=15

$z home =$Z

output ($N) \s $gcode \s $z_home
output ($N) [\s $X] [\s $Y]

$spincode = "M05"
$B=0

$C=0

output ($N) [\s $B]
output ($N) [\s $C]

output ($N) [\s $spincode]
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TERMINATE:
# This section is always called last (in IMS7)
output ($N) \s M30
output %

TERMINATE MIDFILE:

# This section is NOT defined in this Option File

#

# End of the C-Post Option File.
# See the On-Line Documentation for additional information.

T

10
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EK-2 I-DEAS Programindan Par¢amn Islenmesi i¢in Alinan CLDATA

PARTNO/'Ornek Parga’

UNITS/MM

PPRINT/'OPERATION CATEGORY & TYPE: Milling Profile'
PPRINT/OPERATION NUMBER & NAME: Birinci [slem’
PPRINT/TOOL IDENTIFIER: Parmak Freze 1’
PPRINT/POST TOOL ID: 1

PPRINT/TOOL DESCRIPTION: Parmak Freze Cakis1 D8Ap25’
PPRINT/TOOL STATION NUMBER: I’

MODE/MILL

MULTAX/OFF

LOADTL/1, 1IN, 1, LENGTH, 0.000000, OSETNO, 0
CUTTER/8.000000, 0.000000

ORIGIN/ 45.536320, 10.267000, 0.000000

LINTOL/0.050000

SPINDL/2200.000, RPM, CLW

FEDRAT/460.000000, MMPM

RAPID

GOTO0/-5.226252, -0.960196, 25.020019

RAPID |

GOTO/-5.226252, -0.960196, -11.000000

COOLNT/FLOOD

FEDRAT/460.000000, MMPM

GOTO/-5.226252, -0.960196, -14.000000

GOTO/-3.695518, -4.655714, -14.000000
MOVARC/-0.000000, -3.124980, -14.000000, 0.000000, 0.000000, 1.000000,$
4.000000, ANGLE, 67.500000

GOTO/-0.000000, -7.124980, -14.000000

GOTO/7.350000, -7.124980, -14.000000

GOTO0/7.350000, 7.125020, -14.000000

GOTO/-7.350000, 7.125020, -14.000000

GOTO/-7.350000, -7.124980, -14.000000

GOTO0/-0.000000, -7.124980, -14.000000
MOVARC/-0.000000, -3.124980, -14.000000, 0.000000, 0.000000, 1.000000,$
4.000000, ANGLE, 60.000000

GOT0/3.464102, -5.124980, -14.000000

GOTO0/5.464102, -1.660878, -14.000000

GOTO0/5.464102, -1.660878, -11.000000

COOLNT/OFF

RAPID

GOTO/5.464102, -1.660878, 25.020019

PPRINT/'OPERATION CATEGORY & TYPE: Milling Profile’
PPRINT/'OPERATION NUMBER & NAME: Ikinci Islem'
PPRINT/TOOL IDENTIFIER: Parmak Freze 2'

PPRINT/POST TOOL ID: 2

PPRINT/TOOL DESCRIPTION: Parmak Freze Cakist D20Ap38'

PPRINT/TOOL STATION NUMBER: 2 N
Ay
. ‘:‘\W
«£ M ot
M
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MODE/MILL

MULTAX/OFF

LOADTL/2, IN, 2, LENGTH, 0.000000, OSETNO, 0

CUTTER/20.000000, 0.000000

LINTOL/0.050000

SPINDL/2200.000, RPM, CLW

FEDRAT/460.000000, MMPM

RAPID

GOTO/-1.157467, 25.621517, 25.020019

RAPID

GOTO/-1.157467, 25.621517, -21.198011

COOLNT/FLOOD

FEDRAT/460.000000, MMPM

GOTO/-1.157467, 25.621517, -24.198011

MOV ARC/-0.000000, 27.000020, -24.198011, 0.000000, 0.000000, 1.000000,$
1.800000, ANGLE, 80.037348

GOTO/1.157467, 25.621517, -24.198011

GOTO/1.157467, 25.621517, -21.198011

COOLNT/OFF

RAPID

GOTO0/1.157467, 25.621517, 25.020019

PPRINT/OPERATION CATEGORY & TYPE: Milling Profile'
PPRINT/'OPERATION NUMBER & NAME: Ugiincii Islem’
PPRINT/TOOL IDENTIFIER: Parmak Freze 3'
PPRINT/POST TOOL ID: 3

PPRINT/'TOOL DESCRIPTION: Parmak Freze Cakisi D16Ap32'
PPRINT/TOOL STATION NUMBER: 3

MODE/MILL

MULTAX/OFF

LOADTLY/3, IN, 3, LENGTH, 0.000000, OSETNO, 0
CUTTER/16.000000, 0.000000

LINTOL/0.050000

SPINDL/2200.000, RPM, CLW

FEDRAT/460.000000, MMPM

RAPID

GOTO0/0.897436, 26.367372, 25.020019

RAPID ;

GOTO/0.897436, 26.367372, 1.500000

COOLNT/FLOOD

FEDRAT/460.000000, MMPM

GOTO/0.897436, 26.367372, -1.500000

GOTO0/3.958940, 18.976351, -1.500000

MOVARC/11.349961, 22.037854, -1.500000, 0.000000, 0.000000, 1.000000,
8.000000,% .

ANGLE, 67.500000

GOT0O/11.350000, 14.037854, -1.500000

GOTO/18.537923, 14.037889, -1.500000
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MOVARC/18.537885, 22.037889, -1.500000, 0.000000, 0.000000, 1.000000,
8.000000,%

ANGLE, 60.000000

GOTO0/25.466107, 18.037922, -1.500000

GOTO0/29.466074, 24.966145, -1.500000

GO0TO0/29.466074, 24.966145, 1.500000

RAPID

GOTO0/29.466074, 24.966145, 3.500000

RAPID

GOTO0/-28.990368, 26.367508, 3.500000

RAPID

GOTO/-28.990368, 26.367508, 1.500000

FEDRAT/460.000000, MMPM

GOTO/-28.990368, 26.367508, -1.500000

GOTO0/-25.928936, 18.976457, -1.500000

MOVARC/-18.537885, 22.037889, -1.500000, 0.000000, 0.000000, 1.000000,$
8.000000, ANGLE, 67.500000

GOTO/-18.537924, 14.037889, -1.500000

GOTO/-11.350000, 14.037854, -1.500000

MOVARC/-11.349961, 22.037854, -1.500000, 0.000000, 0.000000, 1.000000,%
8.000000, ANGLE, 60.000000

GOTO0/-4.421777, 18.037820, -1.500000

GOTO0/-0.421744, 24.966004, -1.500000

GOTO/-0.421744, 24.966004, 1.500000

COOLNT/OFF

RAPID
GOTO/-0.421744, 24.966004, 25.020019

PPRINT/OPERATION CATEGORY & TYPE: Milling Profile'

PPRINT/OPERATION NUMBER & NAME: Dérdiincii Islem'

PPRINT/TOOL IDENTIFIER: Parmak Freze 3'

PPRINT/POST TOOL ID: 3

PPRINT/TOOL DESCRIPTION: Parmak Freze Cakis1 D16Ap32'

PPRINT/TOOL STATION NUMBER: 3

MODE/MILL

MULTAX/OFF

LINTOL/0.050000

SPINDL/2200.000, RPM, CLW

FEDRAT/460.000000, MMPM

RAPID

GOTO/-3.268612, -31.427051, 25.020019

RAPID

GOTO/-3.268612, -31.427051, -5.000000

COOLNT/FLOOD

FEDRAT/460.000000, MMPM

GOTO/-3.268612, -31.427051, -8.000000

GOTO0/-6.330080, -24.036015, -8.000000

MOVARC/-13.721116, -27.097482, -8.000000, 0.000000, 0.000000, 1.000000,$
8.000000, ANGLE, 67.500000
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GOTO/-13.721116, -19.097482, -8.000000

GOTO/-16.032275, -19.097482, -8.000000

MOVARC/-16.032275, -27.097482, -8.000000, 0.000000, 0.000000, 1.000000,$
8.000000, ANGLE, 60.000000

GOTO/-22.960478, -23.097482, -8.000000

GOTO0/-26.960478, -30.025686, -8.000000

GOTO/-26.960478, -30.025686, -5.000000

RAPID '

GOTO/-26.960478, -30.025686, -3.000000

RAPID

GOTO0/26.482140, -31.427051, -3.000000

RAPID

GOTO0/26.482140, -31.427051, -5.000000

FEDRAT/460.000000, MMPM

GOTO0/26.482140, -31.427051, -8.000000

GOTO0/23.420672, -24.036015, -8.000000

MOVARC/16.029636, -27.097482, -8.000000, 0.000000, 0.000000, 1.000000,$
8.000000, ANGLE, 67.500000

GOTO0/16.029636, -19.097482, -8.000000

GOTO0/13.723403, -19.097482, -8.000000

MOVARC/13.723403, -27.097482, -8.000000, 0.000000, 0.000000, 1.000000,3
8.000000, ANGLE, 60.000000

GOTO0/6.795199, -23.097482, -8.000000

GOTO0/2.795199, -30.025686, -8.000000

GOTO0/2.795199, -30.025686, -5.000000

NN 1T/
CUUL}V 1/ FF

RAPID
GOTO0/2.795199, -30.025686, 25.020019

PPRINT/'OPERATION CATEGORY & TYPE: Milling Profile'
PPRINT/'OPERATION NUMBER & NAME: Beginci Islem’
PPRINT/TOOL IDENTIFIER: Parmak Freze 1’
PPRINT/POST TOOL ID: I

PPRINT/TOOL DESCRIPTION: Parmak Freze Cakis1t D8 Ap25'
PPRINT/TOOL STATION NUMBER: I

MODE/MILL

MULTAX/OFF

LOADTL/1, IN, 4, LENGTH, 0.000000, OSETNO, 0
CUTTER/8.000000, 0.000000

LINTOL/0.050000

SPINDL/2200.000, RPM, CLW

FEDRAT/460.000000, MMPM

RAPID

GOTO0/-9.141230, -10.203899, 25.020019

RAPID

GOTO0/-9.141230, -10.203899, -6.000000

COOLNT/FLOOD

FEDRAT/460.000000, MMPM

GOTO0/-9.141230, -10.203899, -9.000000
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GOTO0/-9.242948, -10.483368, -9.000000
GOTO/-9.242948, -10.483368, -6.000000
RAPID

GOTO0/-9.242948, -10.483368, -4.000000
RAPID

GOTO0/-9.141230, -10.203899, -4.000000
RAPID .
GOTO0/-9.141230, -10.203899, -6.000000
FEDRAT/460.000000, MMPM
GOTO0/-9.141230, -10.203899, -9.000000
GOT0/-9.242948, -10.483368, -9.000000
GOTO0/-9.242948, -10.483368, -6.000000
RAPID

GOTO0/-9.242948, -10.483368, -4.000000
RAPID

GOTO0/-9.370930, -10.834996, -4.000000
RAPID

GOTO0/-9.370930, -10.834996, -6.000000
FEDRAT/460.000000, MMPM
GOTO0/-9.370930, -10.834996, -9.000000
GOTO/-10.366811, -13.571157, -9.000000
GOTO/-10.366811, -13.571157, -6.000000
RAPID

GOTO/-10.366811, -13.571157, -4.000000
RAPID

RAPID
GOTO/-9.370930, -10.834996, -6.000000

FEDRAT/460.000000, MMPM

GOTO0/-9.370930, -10.834996, -9.000000

GOTO/-10.366811, -13.571157, -9.000000

GOTO/-10.366811, -13.571157, -6.000000

RAPID s

GOTO/-10.366811, -13.571157, 1.999990

RAPID

GOTO/-19.031691, -19.353095, 1.999990

RAPID

GOTO/-19.031691, -19.353095, -6.000000

FEDRAT/460.000000, MMPM

GOTO/-19.031691, -19.353095, -9.000000

GOTO/-15.035498, -19.178618, -9.000000

MOVARC/-15.209976, -15.182425, -9.000000, 0.000000, 0.000000, 1.000000,$
4.000000, ANGLE, 67.500000

GOTO/-11.451205, -16.550506, -9.000000

GOTO/-11.080463, -15.531899, -9.000000

MOVARC/-7.321693, -16.899980, -9.000000, 0.000000, 0.000000, -1.000000,$
4.000000, ANGLE, 38.666747

GOT0/-9.401752, -13.483351, -9.000000

GOTO/-9.401752, -13.483351, -6.000000
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RAPID

GOTO/-9.401752, -13.483351, -4.000000
RAPID |

GOTO/-19.031691, -19.353095, -4.000000
RAPID

GOTO/-19.031691, -19.353095, -6.000000
FEDRAT/460.000000, MMPM
GOTO/-19.031691, -19.353095, -9.000000
GOTO/-15.035498, -19.178618, -9.000000
MOV ARC/-15.209976, -15.182425, -9.000000, 0.000000, 0.000000, 1.000000,$
4.000000, ANGLE, 67.500000
GOTO/-11.451205, -16.550506, -9.000000
GOTO/-11.080463, -15.531899, -9.000000
MOV ARC/-7.321693, -16.899980, -9.000000, 0.000000, 0.000000, -1.000000,$
4.000000, ANGLE, 38.666747
GOTO/-9.401752, -13.483351, -9.000000
GOTO/-9.401752, -13.483351, -6.000000
RAPID

GOTO/-9.401752, -13.483351, -4.000000
RAPID |
GOTO0/-9.141230, -10.203899, -4.000000
RAPID |

GOTO/-9.141230, -10.203899, -7.300000
FEDRAT/460.000000, MMPM
GOTO0/-9.141230, -10.203899, -10.300000
GOTO/-9.242948, -10.483368, -10.300000
GOTO/-9.242948, -10.483368, -7.300000
RAPID

GOTO/-9.242948, -10.483368, -5.300000
RAPID

GOTO/-9.141230, -10.203899, -5.300000
RAPID

GOTO/-9.141230, -10.203899, -7.300000
FEDRAT/460.000000, MMPM
GOTO/-9.141230, -10.203899, -10.300000
GOTO/-9.242948, -10.483368, -10.300000
GOTO/-9.242948, -10.483368, -7.300000
RAPID

GOTO0/-9.242948, -10.483368, 1.999995
RAPID

GOT0/-19.031691, -19.353095, 1.999995
RAPID

GOTO/-19.031691, -19.353095, -7.300000
FEDRAT/460.000000, MMPM
GOTO/-19.031691, -19.353095, -10.300000
GOTO/-15.035498, -19.178618, -10.300000
MOVARC/-15.209976, -15.182425, -10.300000, 0.000000, 0.000000, 1.000000,$
4.000000, ANGLE, 67.500000
GOTO/-11.451205, -16.550506, -10.300000
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GOTO/-10.691065, -14.462038, -10.300000
GOTO/-10.691065, -14.462038, -7.300000
RAPID

GOTO/-10.691065, -14.462038, -5.300000
RAPID

GOTO/-19.031691, -19.353095, -5.300000
RAPID

GOTO/-19.031691, -19.353095, -7.300000
FEDRAT/460.000000, MMPM
GOTO/-19.031691, -19.353095, -10.300000
GOTO/-15.035498, -19.178618, -10.300000
MOVARC/-15.209976, -15.182425, -10.300000, 0.000000, 0.000000, 1.000000,$
4.000000, ANGLE, 67.500000
GOTO/-11.451205, -16.550506, -10.300000
GOTO/-10.691065, -14.462038, -10.300000
GOTO/-10.691065, -14.462038, -7.300000

RAPID

GOTO0/-10.691065, -14.462038, -4.000000
RAPID

GOTO0/9.401789, -13.483374, -4.000000
RAPID

GOTO0/9.401789, -13.483374, -6.000000
FEDRAT/460.000000, MMPM
GOT0/9.401789, -13.483374, -9.000000
MOVARC/7.321692, -16.899980, -9.000000, 0.000000, 0.000000, -1.000000,%
4.000000, ANGLE, 38.666135
GOTO/11.080463, -15.531899, -9.000000
GOTO/11.451205, -16.550506, -9.000000
MOVARC/15.209976, -15.182425, -9.000000, 0.000000, 0.000000, 1.000000,$
4.000000, ANGLE, 60.000000
GOTO/14.515383, -19.121656, -9.000000
GOTO/18.454614, -19.816249, -9.000000
GOTO/18.454614, -19.816249, -6.000000
RAPID

GOTO/18.454614, -19.816249, -4.000000
RAPID

GOTO/10.366811, -13.571157, -4.000000
RAPID

GOTO/10.366811, -13.571157, -6.000000
FEDRAT/460.000000, MMPM
GOTO/10.366811, -13.571157, -9.000000
GOT0/9.370990, -10.835162, -9.000000
GOT0/9.370990, -10.835162, -6.000000
RAPID

GOT0/9.370990, -10.835162, -4.000000
RAPID

GOT0/9.242948, -10.483368, -4.000000
RAPID

GOTO0/9.242948, -10.483368, -6.000000

97



FEDRAT/460.000000, MMPM
GOTO0/9.242948, -10.483368, -9.000000
GOT0/9.141229, -10.203899, -9.000000
GOT0/9.141229, -10.203899, -6.000000
RAPID

GOT0/9.141229, -10.203899, -4.000000
RAPID

GOTO0/9.242948, -10.483368, -4.000000
RAPID

GOT0/9.242948, -10.483368, -6.000000
FEDRAT/460.000000, MMPM
GOT0/9.242948, -10.483368, -9.000000
GOT0/9.141229, -10.203899, -9.000000
GOT0/9.141229, -10.203899, -6.000000
RAPID

GOTO0/9.141229, -10.203899, -4.000000
RAPID

GOTO0/9.401789, -13.483374, -4.000000
RAPID '

GOTO0/9.401789, -13.483374, -6.000000
FEDRAT/460.000000, MMPM
GOTO0/9.401789, -13.483374, -9.000000
MOVARC/7.321692, -16.899980, -9.000000, 0.000000, 0.000000, -1.000000,$
4.000000, ANGLE, 38.666135
GOTO/11.080463, -15.531899, -9.000000
GOTO/11.451205, -16.550506, -9.000000
MOVARC/15.209976, -15.182425, -9.000000, 0.000000, 0.000000, 1.000000,$
4.000000, ANGLE, 60.000000
GOTO/14.515383, -19.121656, -9.000000
GOTO/18.454614, -19.816249, -9.000000
GOTO/18.454614, -19.816249, -6.000000
RAPID

GOTO/18.454614, -19.816249, -4.000000
RAPID

GOTO0/10.366811, -13.571157, -4.000000
RAPID

GOTO0/10.366811, -13.571157, -6.000000
FEDRAT/460.000000, MMPM
GOTO0/10.366811, -13.571157, -9.000000
GOT0/9.370990, -10.835162, -9.000000
GOT0/9.370990, -10.835162, -6.000000
RAPID

GOTO0/9.370990, -10.835162, -4.000000
RAPID

GOTO0/9.242948, -10.483368, -4.000000
RAPID

GOTO0/9.242948, -10.483368, -7.300000
FEDRAT/460.000000, MMPM
GOTO0/9.242948, -10.483368, -10.300000
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GOTO0/9.141229, -10.203899, -10.300000
GOTO0/9.141229, -10.203899, -7.300000
RAPID

GOTO0/9.141229, -10.203899, -5.300000
RAPID

GOTO0/9.242948, -10.483368, -5.300000
RAPID

GOTO0/9.242948, -10.483368, -7.300000
FEDRAT/460.000000, MMPM
GOT0/9.242948, -10.483368, -10.300000
GOTO0/9.141229, -10.203899, -10.300000
GOTO/9.141229, -10.203899, -7.300000

RAPID

GOTO0/9.141229, -10.203899, -5.300000
RAPID

GOTO/10.691065, -14.462038, -5.300000
RAPID

GOTO0/10.691065, -14.462038, -7.300000
FEDRAT/460.000000, MMPM
GOTO/10.691065, -14.462038, -10.300000
GOTO0/11.451205, -16.550506, -10.300000
MOVARC/15.209976, -15.182425, -10.300000, 0.000000, 0.000000, 1.000000,$
4.000000, ANGLE, 60.000000
GOTO/14.515383, -19.121656, -10.300000
GOTO/18.454614, -19.816249, -10.300000
GOTO/18.454614, -19.816249, -7.300000
RAPID

GOTO/18.454614, -19.816249, -5.300000
RAPID

GOTO0/10.691065, -14.462038, -5.300000
RAPID

GOTO/10.691065, -14.462038, -7.300000
FEDRAT/460.000000, MMPM
GOTO/10.691065, -14.462038, -10.300000
GOTO/11.451205, -16.550506, -10.300000
MOVARC/15.209976, -15.182425, -10.300000, 0.000000, 0.000000, 1.000000,%
4.000000, ANGLE, 60.000000
GOTO/14.515383, -19.121656, -10.300000
GOTO/18.454614, -19.816249, -10.300000
GOTO/18.:454614, -19.816249, -7.300000
COOLNT/OFF

RAPID

GOTO/18.454614, -19.816249, 25.020019
GOHOME

END

FINI

99



Ek-3.0rnek Parcanin Islenmesi I¢in Cikarilan Islemler

'OPERATION CATEGORY & TYPE: Milling Profile'
'OPERATION NUMBER & NAME: Birinci Iglem'

'TOOL IDENTIFIER: Parmak Freze 1'

'POST TOOL ID: ' '

'TOOL DESCRIPTION: Parmak Freze Cakis1t D8 Ap25'
'TOOL STATION NUMBER: I

'OPERATION CATEGORY & TYPE: Milling Profile'
'OPERATION NUMBER & NAME: Ikinci Islem'

'TOOL IDENTIFIER: Parmak Freze 2'

'POST TOOL ID: 2'

'"TOOL DESCRIPTION: Parmak Freze Cakis1 D20Ap38'
'TOOL STATION NUMBER: 2

'OPERATION CATEGORY & TYPE: Milling Profile'
'OPERATION NUMBER & NAME: Ugiincii Islem'

'TOOL IDENTIFIER: Parmak Freze 3'

'POST TOOL ID: 3

"TOOL DESCRIPTION: ‘Parmak Freze Cakisit D16Ap32'
'TOOL STATION NUMBER: 3

'OPERATION CATEGORY & TYPE: Milling Profile'
'OPERATION NUMBER & NAME: Dérdiincti Islem!'
'TOOL IDENTIFIER: Parmak Freze 3'

'POST TOOL ID: 3'

'"TOOL DESCRIPTION: Parmak Freze Cakist D16Ap32'
'TOOL STATION NUMBER: 3

'OPERATION CATEGORY & TYPE: Milling Profile'
'OPERATION NUMBER & NAME: Begsinci Iglem'

'TOOL IDENTIFIER: Parmak Freze 1'

‘POST TOOL ID: I

'"TOOL DESCRIPTION: Parmak Freze Cakis1t D§Ap25'
'TOOL STATION NUMBER:
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Ek-4. Mazak Tezgah I¢in CLDATA Kullanilarak Olusturulan BSD Par¢a
Programi

N10 G90;

N20 G70;

N30 MO0S5;

N4OMO6 T 1;

N50 G54;

N60 MO03 S 2200.000;

N70 G00 X-5.226252. Y -0.960196. Z 25.020019.;

N80 G00 X-5.226252. Y -0.960196. Z -11.000000.;

N90 MO08;

N100 GO1 X-5.226252. Y -0.960196. Z -14.000000. F460.000000;
N110 GO1 X-3.695518. Y -4.655714. Z -14.000000. F460.000000;
N120 G01 X-0.000000. Y -3.124980. Z -14.000000. F460.000000;
N130 G03 X-0.000000. Y -7.124980. Z -14.000000. R 4.000000 F460.000000;
N140 G01 X7.350000. Y -7.124980. Z -14.000000. F460.000000;
N150 G01 X7.350000. Y 7.125020. Z -14.000000. F460.000000;
N160 G01 X-7.350000. Y 7.125020. Z -14.000000. F460.000000;
N170 G01 X-7.350000. Y -7.124980. Z -14.000000. F460.000000;
N180 G01 X-0.000000. Y -7.124980. Z -14.000000. F460.000000;
N190 GO01 X-0.000000. Y -3.124980. Z -14.000000. F460.000000;
N200 G03 X3.464102. Y -5.124980. Z -14.000000. R 4.000000 F460.000000;
N210 GO1 X5.464102. Y -1.660878. Z -14.000000. F460.000000;
N220 GO1 X5.464102. Y -1.660878. Z -11.000000. F460.000000;
N230 M09;

N240 G00 X5.464102. Y -1.660878. Z 25.020019.;

N250 MOS;

N260 M06 T 2;

N270 M03 S 2200.000;

N280 GO0 X-1.157467.Y 25.621517. Z 25.020019.;

N290 GO0 X-1.157467.Y 25.621517. Z -21.198011.;

N300 MO8;

N310 GO1 X-1.157467. Y 25.621517. Z -24.198011. F460.000000;
N320 GO1 X-0.000000. Y 27.000020. Z -24.198011. F460.000000;
N330 G03 X1.157467. Y 25.621517. Z -24.198011. R 1.800000 F460.000000;
N340 GO1 X1.157467.Y 25.621517. Z -21.198011. F460.000000;
N350 M09;

N360 GO0 X1.157467. Y 25.621517. Z 25.020019.;

N370 MO05;

N380MO6 T 3;

N390 M03 S 2200.000;

N400 G00 X0.897436. Y 26.367372. Z 25.020019.;

N410 G00 X0.897436.Y 26.367372. Z 1.500000.;

N420 M08;

N430 G01 X0.897436.Y 26.367372. Z -1.500000. F460.000000;
N440 GO01 X3.958940. Y 18.976351. Z -1.500000. F460.000000;
N450 G01 X11.349961. Y 22.037854. Z -1.500000. F460.000000;
N460 G03 X11.350000. Y 14.037854. Z -1.500000. R 8.000000 F460.000000;
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N470 G01 X18.537923. Y 14.037889. Z -1.500000. F460.000000;

N480 G01 X18.537885.Y 22.037889. Z -1.500000. F460.000000;

N490 G03 X25.466107. Y 18.037922. Z -1.500000. R 8.000000 F460.000000;
N500 GO1 X29.466074. Y 24.966145. Z -1.500000. F460.000000;

N510 GO1 X29.466074. Y 24.966145. Z 1.500000. F460.000000;

NS520 G00 X29.466074. Y 24.966145. Z 3.500000.;

NS530 GO0 X-28.990368. Y 26.367508. Z 3.500000.;

N540 G00 X-28.990368. Y 26.367508. Z 1.500000.;

NS550 GO1 X-28.990368. Y 26.367508. Z -1.500000. F460.000000;

N560 GO1 X-25.928936. Y 18.976457. Z -1.500000. F460.000000;

N570 GO1 X-18.537885. Y 22.037889. Z -1.500000. F460.000000;

N580 G03 X-18.537924. Y 14.037889. Z -1.500000. R 8.000000 F460.000000;
N590 GO1 X-11.350000. Y 14.037854. Z -1.500000. F460.000000;

N600 GO1 X-11.349961. Y 22.037854. Z -1.500000. F460.000000;

N610 G03 X-4.421777.Y 18.037820. Z -1.500000. R 8.000000 F460.000000;
N620 GO1 X-0.421744.Y 24.966004. Z -1.500000. F460.000000;

N630 GO1 X-0.421744. Y 24.966004. Z 1.500000. F460.000000;

N640 M09;

N650 GO0 X-0.421744.Y 24.966004. Z 25.020019.;

N660 MO03 S 2200.000;

N670 GO0 X-3.268612. Y -31.427051. Z 25.020019.;

N680 GO0 X-3.268612. Y -31.427051. Z -5.000000.;

N690 M08;

N700 GO1 X-3.268612. Y -31.427051. Z -8.000000. F460.000000;

N710 GO1 X-6.330080. Y -24.036015. Z -8.000000. F460.000000;

N720 GO01 X-13.721116. Y -27.097482. Z -8.000000. F460.000000;

N730 G03 X-13.721116. Y -19.097482. Z -8.000000. R 8.000000 F460.000000;
N740 GO1 X-16.032275. Y -19.097482. Z -8.000000. F460.000000;

N750 GO1 X-16.032275.Y -27.097482. Z -8.000000. F460.000000;

N760 G03 X-22.960478.Y -23.097482. Z -8.000000. R 8.000000 F460.000000;
N770 GO1 X-26.960478. Y -30.025686. Z -8.000000. F460.000000;

N780 GO1 X-26.960478. Y -30.025686. Z -5.000000. F460.000000;

N790 GO0 X-26.960478. Y -30.025686. Z -3.000000.;

N800 G00 X26.482140. Y -31.427051. Z -3.000000.;

N810 G00 X26.482140. Y -31.427051. Z -5.000000.;

N820 G01 X26.482140. Y -31.427051. Z -8.000000. F460.000000;

N830 GO01 X23.420672. Y -24.036015. Z -8.000000. F460.000000;

N840 GO1 X16.029636. Y -27.097482. Z -8.000000. F460.000000;

N850 G03 X16.029636. Y -19.097482. Z -8.000000. R §.000000 F460.000000;
N860 G0O1 X13.723403. Y -19.097482. Z -8.000000. F460.000000;

N870 GO1 X13.723403. Y -27.097482. Z -8.000000. F460.000000;

N880 G03 X6.795199. Y -23.097482. Z -8.000000. R 8.000000 F460.000000;
N890 GO1 X2.795199. Y -30.025686. Z -8.000000. F460.000000;

N900 G01 X2.795199. Y -30.025686. Z -5.000000. F460.000000;

N910 MO09;

N920 G00 X2.795199.Y -30.025686. Z 25.020019.;

N930 MOS5;

N940 M06 T 4;

N950 M03 S 2200.000;
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N960 G00 X-9.141230. Y -10.203899. Z 25.020019.;

N970 GO0 X-9.141230. Y -10.203899. Z -6.000000.;

N980 MOS;

N990 GO1 X-9.141230. Y -10.203899. Z -9.000000. F460.000000;
N1000 GO1 X-9.242948. Y -10.483368. Z -9.000000. F460.000000;
N1010 GO1 X-9.242948. Y -10.483368. Z -6.000000. F460.000000;
N1020 GO0 X-9.242948. Y -10.483368. Z -4.000000.;

N1030 GO0 X-9.141230. Y -10.203899. Z -4.000000.;

N1040 G00 X-9.141230. Y -10.203899. Z -6.000000.;

N1050 GO1 X-9.141230. Y -10.203899. Z -9.000000. F460.000000;
N1060 GO1 X-9.242948. Y -10.483368. Z -9.000000. F460.000000;
N1070 GO1 X-9.242948. Y -10.483368. Z -6.000000. F460.000000;
N1080 GO0 X-9.242948. Y -10.483368. Z -4.000000.;

N1090 GO0 X-9.370930. Y -10.834996. Z -4.000000.;

N1100 GO0 X-9.370930. Y -10.834996. Z -6.000000.;

N1110 GO1 X-9.370930. Y -10.834996. Z -9.000000. F460.000000;
N1120 GO1 X-10.366811.Y -13.571157. Z -9.000000. F460.000000;
N1130 GO1 X-10.366811.Y -13.571157. Z -6.000000. F460.000000;
N1140 G00 X-10.366811.Y -13.571157. Z -4.000000.;

N1150 GO0 X-9.370930. Y -10.834996. Z -4.000000.;

N1160 G00 X-9.370930. Y -10.834996. Z -6.000000.;

N1170 GO1 X-9.370930. Y -10.834996. Z -9.000000. F460.000000;
N1180 GO1 X-10.366811.Y -13.571157. Z -9.000000. F460.000000;
N1190 G01 X-10.366811. Y -13.571157. Z -6.000000. F460.000000;
N1200 GO0 X-10.366811. Y -13.571157. Z 1.999990.;

N1210 GO0 X-19.031691. Y -19.353095. Z 1.999990.;

N1220 G00 X-19.031691. Y -19.353095. Z -6.000000.;

N1230 GO1 X-19.031691. Y -19.353095. Z -9.000000. F460.000000;
N1240 GO1 X-15.035498.Y -19.178618. Z -9.000000. F460.000000;
N1250 G01 X-15.209976. Y -15.182425. Z -9.000000. F460.000000;
N1260 G03 X-11.451205. Y -16.550506. Z -9.000000. R 4.000000 F460.000000;
N1270 GO1 X-11.080463.Y -15.531899. Z -9.000000. F460.000000;
N1280 GO1 X-7.321693. Y -16.899980. Z -9.000000. F460.000000;
N1290 G02 X-9.401752.Y -13.483351. Z -9.000000. R 4.000000 F460.000000;
N1300 GO1 X-9.401752.Y -13.483351. Z -6.000000. F460.000000;
N1310 G00 X-9.401752. Y -13.483351. Z -4.000000.;

N1320 G00 X-19.031691. Y -19.353095. Z -4.000000.;

N1330 G00 X-19.031691. Y -19.353095. Z -6.000000.;

N1340 GO1 X-19.031691. Y -19.353095. Z -9.000000. F460.000000;
N1350 GO1 X-15.035498.Y -19.178618. Z -9.000000. F460.000000;
N1360 G01 X-15.209976. Y -15.182425. Z -9.000000. F460.000000;
N1370 G03 X-11.451205.Y -16.550506. Z -9.000000. R 4.000000 F460.000000;
N1380 GO1 X-11.080463.Y -15.531899. Z -9.000000. F460.000000;
N1390 GO1 X-7.321693. Y -16.899980. Z -9.000000. F460.000000;
N1400 G02 X-9.401752. Y -13.483351. Z -9.000000. R 4.000000 F460.000000;
N1410 G01 X-9.401752. Y -13.483351. Z -6.000000. F460.000000;
N1420 G00 X-9.401752. Y -13.483351. Z -4.000000.;

N1430 G00 X-9.141230. Y -10.203899. Z -4.000000.;

N1440 G00 X-9.141230. Y -10.203899. Z -7.300000.;
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N1450 G01 X-9.141230. Y -10.203899. Z -10.300000. F460.000000;
N1460 GO1 X-9.242948. Y -10.483368. Z -10.300000. F460.000000;
N1470 GO1 X-9.242948. Y -10.483368. Z -7.300000. F460.000000;
N1480 G00 X-9.242948. Y -10.483368. Z -5.300000.;

N1490 G00 X-9.141230. Y -10.203899. Z -5.300000.;

N1500 G00 X-9.141230. Y -10.203899. Z -7.300000.;

N1510 GO1 X-9.141230. Y -10.203899. Z -10.300000. F460.000000;
N1520 GO1 X-9.242948. Y -10.483368. Z -10.300000. F460.000000;
N1530 GO1 X-9.242948. Y -10.483368. Z -7.300000. F460.000000;
N1540 GO0 X-9.242948. Y -10.483368. Z 1.999995.;

N1550 GO0 X-19.031691.Y -19.353095. Z 1.999995;

N1560 GO0 X-19.031691. Y -19.353095. Z -7.300000.;

N1570 GO1 X-19.031691. Y -19.353095. Z -10.300000. F460.000000;
N1580 GO1 X-15.035498. Y -19.178618. Z -10.300000. F460.000000;
N1590 GO1 X-15.209976. Y -15.182425. Z -10.300000. F460.000000;
N1600 G03 X-11.451205.Y -16.550506. Z -10.300000. R 4.000000 F460.000000;
N1610 GO1 X-10.691065. Y -14.462038. Z -10.300000. F460.000000;
N1620 GO1 X-10.691065. Y -14.462038. Z -7.300000. F460.000000;
N1630 GO0 X-10.691065. Y -14.462038. Z -5.300000.;

N1640 G00 X-19.031691. Y -19.353095. Z -5.300000.;

N1650 GO0 X-19.031691. Y -19.353095. Z -7.300000.;

N1660 GO1 X-19.031691. Y -19.353095. Z -10.300000. F460.000000;
N1670 GO1 X-15.035498. Y -19.178618. Z -10.300000. F460.000000;
N1680 GO1 X-15.209976. Y -15.182425. Z -10.300000. F460.000000;
N1690 GO3 X-11.451205.Y -16.550506. Z -10.300000. R 4.000000 F460.000000;
N1700 GO1 X-10.691065. Y -14.462038. Z -10.300000. F460.000000;
N1710 GO1 X-10.691065. Y -14.462038. Z -7.300000. F460.000000;
N1720 GO0 X-10.691065. Y -14.462038. Z -4.000000.;

N1730 GO0 X9.401789. Y -13.483374. Z -4.000000.;

N1740 G00 X9.401789. Y -13.483374. Z -6.000000.;

N1750 GO1 X9.401789. Y -13.483374. Z -9.000000. F460.000000;
N1760 GO1 X7.321692. Y -16.899980. Z -9.000000. F460.000000;
N1770 G02 X11.080463.Y -15.531899. Z -9.000000. R 4.000000 F460.000000;
N1780 GO1 X11.451205. Y -16.550506. Z -9.000000. F460.000000;
N1790 GO1 X15.209976. Y -15.182425. Z -9.000000. F460.000000;
N1800 G03 X14.515383. Y -19.121656. Z -9.000000. R 4.000000 F460.000000;
N1810 GO1 X18.454614. Y -19.816249. Z -9.000000. F460.000000;
N1820 G01 X18.454614. Y -19.816249. Z -6.000000. F460.000000;
N1830 G00 X18.454614. Y -19.816249. Z -4.000000.;

N1840 G00 X10.366811. Y -13.571157. Z -4.000000.;

N1850 G00 X10.366811. Y -13.571157. Z -6.000000.;

N1860 GO1 X10.366811. Y -13.571157. Z -9.000000. F460.000000;
N1870 GO1 X9.370990. Y -10.835162. Z -9.000000. F460.000000;
N1880 G01 X9.370990. Y -10.835162. Z -6.000000. F460.000000;
N1890 GO0 X9.370990. Y -10.835162. Z -4.000000.;

N1900 G00 X9.242948. Y -10.483368. Z -4.000000.;

N1910 G00 X9.242948. Y -10.483368. Z -6.000000.;

N1920 GO1 X9.242948. Y -10.483368. Z -9.000000. F460.000000;
N1930 G01 X9.141229. Y -10.203899. Z -9.000000. F460.000000;
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N1940 GO1 X9.141229. Y -10.203899. Z -6.000000. F460.000000;
N1950 G00 X9.141229. Y -10.203899. Z -4.000000.;

N1960 G00 X9.242948. Y -10.483368. Z -4.000000.;

N1970 G00 X9.242948. Y -10.483368. Z -6.000000.;

N1980 GO1 X9.242948. Y -10.483368. Z -9.000000. F460.000000;
N1990 GO1 X9.141229. Y -10.203899. Z -9.000000. F460.000000;
N2000 G01 X9.141229. Y -10.203899. Z -6.000000. F460.000000;
N2010 G00 X9.141229. Y -10.203899. Z -4.000000.;

N2020 G00 X9.401789. Y -13.483374. Z -4.000000.;

N2030 G00 X9.401789. Y -13.483374. Z -6.000000.;

N2040 GO1 X9.401789. Y -13.483374. Z -9.000000. F460.000000;
N2050 GO1 X7.321692. Y -16.899980. Z -9.000000. F460.000000;
N2060 G02 X11.080463. Y -15.531899. Z -9.000000. R 4.000000 F460.000000;
N2070 GO1 X11.451205. Y -16.550506. Z -9.000000. F460.000000;
N2080 G01 X15.209976. Y -15.182425. Z -9.000000. F460.000000;
N2090 G03 X14.515383. Y -19.121656. Z -9.000000. R 4.000000 F460.000000;
N2100 GO1 X18.454614. Y -19.816249. Z -9.000000. F460.000000;
N2110 GO1 X18.454614. Y -19.816249. Z -6.000000. F460.000000;
N2120 GO0 X18.454614. Y -19.816249. Z -4.000000.;

N2130 GO0 X10.366811. Y -13.571157. Z -4.000000.;

N2140 G00 X10.366811. Y -13.571157. Z -6.000000.;

N2150 GO1 X10.366811. Y -13.571157. Z -9.000000. F460.000000;
N2160 G01 X9.370990. Y -10.835162. Z -9.000000. F460.000000;
N2170 GO1 X9.370990. Y -10.835162. Z -6.000000. F460.000000;
N2180 G00 X9.370990. Y -10.835162. Z -4.000000.;

N2190 GO0 X9.242948.Y -10.483368. Z -4.000000.;

N2200 GO0 X9.242948. Y -10.483368. Z -7.300000.;

N2210 GO1 X9.242948. Y -10.483368. Z -10.300000. F460.000000;
N2220 GO1 X9.141229. Y -10.203899. Z -10.300000. F460.000000;
N2230 GO1 X9.141229. Y -10.203899. Z -7.300000. F460.000000;
N2240 G00 X9.141229. Y -10.203899. Z -5.300000.;

N2250 G00 X9.242948. Y -10.483368. Z -5.300000.;

N2260 G00 X9.242948. Y -10.483368. Z -7.300000.;

N2270 GO1 X9.242948. Y -10.483368. Z -10.300000. F460.000000;
N2280 GO1 X9.141229. Y -10.203899. Z -10.300000. F460.000000;
N2290 GO1 X9.141229.Y -10.203899. Z -7.300000. F460.000000;
N2300 GO0 X9.141229. Y -10.203899. Z -5.300000.;

N2310 GO0 X10.691065. Y -14.462038. Z -5.300000.;

N2320 G00 X10.691065. Y -14.462038. Z -7.300000.;

N2330 GO1 X10.691065. Y -14.462038. Z -10.300000. F460.000000;
N2340 GO1 X11.451205.Y -16.550506. Z -10.300000. F460.000000;
N2350 GO1 X15.209976. Y -15.182425. Z -10.300000. F460.000000;
N2360 G03 X14.515383. Y -19.121656. Z -10.300000. R 4.000000 F460.000000;
N2370 GO1 X18.454614. Y -19.816249. Z -10.300000. F460.000000;
N2380 GO1 X18.454614. Y -19.816249. Z -7.300000. F460.000000;
N2390 GO0 X18.454614. Y -19.816249. Z -5.300000.;

N2400 G00 X10.691065. Y -14.462038. Z -5.300000.;

N2410 G00 X10.691065. Y -14.462038. Z -7.300000.;

N2420 G01 X10.691065. Y -14.462038. Z -10.300000. F460.000000;
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N2430 GO1 X11.451205. Y -16.550506. Z -10.300000. F460.000000;

N2440 GO1 X15.209976. Y -15.182425. Z -10.300000. F460.000000;

N2450 G03 X14.515383. Y -19.121656. Z -10.300000. R 4.000000 F460.000000;
N2460 GO1 X18.454614. Y -19.816249. Z -10.300000. F460.000000;

N2470 GO1 X18.454614. Y -19.816249. Z -7.300000. F460.000000;

N2480 M09;

N2490 G00 X18.454614. Y -19.816249. Z 25.020019.;

N2500 G92;

N2510 MOO;

N2520 M30.
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Ek-5. Fanuc Kontrol Unitesi I¢in CLDATA Kullanmilarak Olusturulan BSD
Parc¢a Program

G90

G70

M5

M6T 1

G54

M3 S 2200.000

G0X-5.226252Y -0.960196Z 25.020019
G0X-5.226252Y -0.960196Z -11.000000

M8

G1X-5.226252Y -0.960196Z -14.000000F460.000000
G1X-3.695518Y -4.655714Z -14.000000F460.000000
G1X-0.000000Y -3.124980Z -14.000000F460.000000
G3X-0.000000Y -7.124980Z -14.000000 R 4.000000F460.000000
G1X7.350000Y -7.124980Z -14.000000F460.000000
G1X7.350000Y 7.125020Z -14.000000F460.000000
G1X-7.350000Y 7.125020Z -14.000000F460.000000
G1X-7.350000Y -7.124980Z -14.000000F460.000000
G1X-0.000000Y -7.124980Z -14.000000F460.000000
G1X-0.000000Y -3.124980Z -14.000000F460.000000
(G3X3.464102Y -5.124980Z -14.000000 R 4.000000F460.000000
G1X5.464102Y -1.660878Z -14.000000F460.000000
G1X5.464102Y -1.660878Z -11.000000F460.000000
M9

G0X5.464102Y -1.660878Z 25.020019

M5

M6T 2

M3 S 2200.000

GO0X-1.157467Y 25.621517Z 25.020019
GO0X-1.157467Y 25.621517Z -21.198011

M8

G1X-1.157467Y 25.621517Z -24.198011F460.000000
G1X-0.000000Y 27.000020Z -24.198011F460.000000
G3X1.157467Y 25.621517Z -24.198011 R 1.800000F460.000000
G1X1.157467Y 25.621517Z -21.198011F460.000000
M9

G0X1.157467Y 25.621517Z 25.020019

M5

Mé6T 3

M3 S 2200.000

G0X0.897436Y 26.367372Z 25.020019
G0X0.897436Y 26.367372Z 1.500000

M8

G1X0.897436Y 26.367372Z -1.500000F460.000000
G1X3.958940Y 18.976351Z -1.500000F460.000000
G1X11.349961Y 22.037854Z -1.500000F460.000000
G3X11.350000Y 14.037854Z -1.500000 R 8.000000F460.000000
G1X18.537923Y 14.037889Z -1.500000F460.000000
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G1X18.537885Y 22.037889Z -1.500000F460.000000
G3X25.466107Y 18.0379227 -1.500000 R 8.000000F460.000000
G1X29.466074Y 24.966145Z -1.500000F460.000000
G1X29.466074Y 24.966145Z 1.500000F460.000000
G0X29.466074Y 24.966145Z 3.500000

G0X-28.990368Y 26.367508Z 3.500000

G0X-28.990368Y 26.367508Z 1.500000

G1X-28.990368Y 26.367508Z -1.500000F460.000000
G1X-25.928936Y 18.976457Z -1.500000F460.000000
G1X-18.537885Y 22.037889Z -1.500000F460.000000
G3X-18.537924Y 14.037889Z -1.500000 R 8.000000F460.000000
G1X-11.350000Y 14.037854Z -1.500000F460.000000
G1X-11.349961Y 22.037854Z -1.500000F460.000000
G3X-4.421777Y 18.037820Z -1.500000 R 8.000000F460.000000
G1X-0.421744Y 24.966004Z -1.500000F460.000000
G1X-0.421744Y 24.966004Z 1.500000F460.000000

M9

G0X-0.421744Y 24.966004Z 25.020019

M3 S 2200.000

G0X-3.268612Y -31.427051Z 25.020019

G0X-3.268612Y -31.427051Z -5.000000

M8

G1X-3.268612Y -31.427051Z -8.000000F460.000000
G1X-6.330080Y -24.036015Z -8.000000F460.000000
G1X-13.721116Y -27.097482Z -8.000000F460.000000
G3X-13.721116Y -19.097482Z -8.000000 R 8.000000F460.000000
G1X-16.032275Y -19.097482Z -8.000000F460.000000
G1X-16.032275Y -27.097482Z -8.000000F460.000000
(G3X-22.960478Y -23.097482Z -8.000000 R 8.000000F460.000000
G1X-26.960478Y -30.025686Z -8.000000F460.000000
G1X-26.960478Y -30.025686Z -5.000000F460.000000
G0X-26.960478Y -30.025686Z -3.000000

G0X26.482140Y -31.427051Z -3.000000

G0X26.482140Y -31.427051Z -5.000000

G1X26.482140Y -31.427051Z -8.000000F460.000000
G1X23.420672Y -24.036015Z -8.000000F460.000000
G1X16.029636Y -27.097482Z -8.000000F460.000000
G3X16.029636Y -19.0974827Z -8.000000 R 8.000000F460.000000
G1X13.723403Y -19.097482Z -8.000000F460.000000
G1X13.723403Y -27.097482Z -8.000000F460.000000
G3X6.795199Y -23.097482Z -8.000000 R 8.000000F460.000000
G1X2.795199Y -30.025686Z -8.000000F460.000000
G1X2.795199Y -30.025686Z -5.000000F460.000000

M9

G0X2.795199Y. -30.025686Z 25.020019

M5

M6T 4

M3 § 2200.000

G0X-9.141230Y -10.203899Z 25.020019
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G0X-9.141230Y -10.203899Z -6.000000

MS$

G1X-9.141230Y -10.203899Z -9.000000F460.000000
G1X-9.242948Y -10.483368Z -9.000000F460.000000
G1X-9.242948Y -10.483368Z -6.000000F460.000000
G0X-9.242948Y -10.483368Z -4.000000
G0X-9.141230Y -10.203899Z -4.000000
G0X-9.141230Y -10.203899Z -6.000000
G1X-9.141230Y -10.203899Z -9.000000F460.000000
G1X-9.242948Y -10.483368Z -9.000000F460.000000
G1X-9.242948Y -10.483368Z -6.000000F460.000000
G0X-9.242948Y -10.483368Z -4.000000
G0X-9.370930Y -10.834996Z -4.000000
G0X-9.370930Y -10.834996Z -6.000000
G1X-9.370930Y -10.834996Z -9.000000F460.000000
G1X-10.366811Y -13.571157Z -9.000000F460.000000
G1X-10.366811Y -13.571157Z -6.000000F460.000000
G0X-10.366811Y -13.571157Z -4.000000
G0X-9.370930Y -10.834996Z -4.000000
G0X-9.370930Y -10.834996Z -6.000000
G1X-9.370930Y -10.834996Z -9.000000F460.000000
G1X-10.366811Y -13.571157Z -9.000000F460.000000
G1X-10.366811Y -13.571157Z -6.000000F460.000000
G0X-10.366811Y -13.571157Z 1.999990
G0X-19.031691Y -19.353095Z 1.999990
GOX-19.031691Y -19.353095Z -6.000000
G1X-19.031691Y -19.353095Z -9.000000F460.000000
G1X-15.035498Y -19.178618Z -9.000000F460.000000
G1X-15.209976Y -15.182425Z -9.000000F460.000000
G3X-11.451205Y -16.550506Z -9.000000 R 4.000000F460.000000
G1X-11.080463Y -15.531899Z -9.000000F460.000000
G1X-7.321693Y -16.899980Z -9.000000F460.000000
G2X-9.401752Y -13.483351Z -9.000000 R 4.000000F460.000000
G1X-9.401752Y -13.483351Z -6.000000F460.000000
G0X-9.401752Y -13.483351Z -4.000000
G0X-19.031691Y -19.353095Z -4.000000
G0X-19.031691Y -19.353095Z -6.000000
G1X-19.031691Y -19.353095Z -9.000000F460.000000
G1X-15.035498Y -19.178618Z -9.000000F460.000000
G1X-15.209976Y -15.182425Z -9.000000F460.000000
G3X-11.451205Y -16.550506Z -9.000000 R 4.000000F460.000000
G1X-11.080463Y -15.531899Z -9.000000F460.000000
G1X-7.321693Y -16.899980Z -9.000000F460.000000
G2X-9.401752Y -13.483351Z -9.000000 R 4.000000F460.000000
G1X-9.401752Y -13.483351Z -6.000000F460.000000
G0X-9.401752Y -13.483351Z -4.000000
GO0X-9.141230Y -10.203899Z -4.000000
G0X-9.141230Y -10.203899Z -7.300000
G1X-9.141230Y -10.203899Z -10.300000F460.000000
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G1X-9.242948Y -10.483368Z -10.300000F460.000000
G1X-9.242948Y -10.483368Z -7.300000F460.000000
G0X-9.242948Y -10.483368Z -5.300000
G0X-9.141230Y -10.203899Z -5.300000
G0X-9.141230Y -10.203899Z -7.300000
G1X-9.141230Y -10.203899Z -10.300000F460.000000
G1X-9.242948Y -10.483368Z -10.300000F460.000000
G1X-9.242948Y -10.483368Z -7.300000F460.000000
G0X-9.242948Y -10.483368Z 1.999995
G0X-19.031691Y -19.353095Z 1.999995
G0X-19.031691Y -19.353095Z -7.300000
G1X-19.031691Y -19.353095Z -10.300000F460.000000
G1X-15.035498Y -19.178618Z -10.300000F460.000000
G1X-15.209976Y -15.1824257 -10.300000F460.000000
G3X-11.451205Y -16.550506Z -10.300000 R 4.000000F460.000000
G1X-10.691065Y -14.462038Z -10.300000F460.000000
G1X-10.691065Y -14.462038Z -7.300000F460.000000
G0X-10.691065Y -14.462038Z -5.300000
G0X-19.031691Y -19.353095Z -5.300000
G0X-19.031691Y -19.353095Z -7.300000
G1X-19.031691Y -19.353095Z -10.300000F460.000000
G1X-15.035498Y -19.178618Z -10.300000F460.000000
G1X-15.209976Y -15.182425Z -10.300000F460.000000
G3X-11.451205Y -16.550506Z -10.300000 R 4.000000F460.000000
G1X-10.691065Y -14.462038Z -10.300000F460.000000
G1X-10.691065Y -14.462038Z -7.300000F460.000000
G0X-10.691065Y -14.462038Z -4.000000
G0X9.401789Y -13.483374Z -4.000000

G0X9.401789Y -13.483374Z -6.000000 :
G1X9.401789Y -13.483374Z -9.000000F460.000000
G1X7.321692Y -16.899980Z -9.000000F460.000000
G2X11.080463Y -15.531899Z -9.000000 R 4.000000F460.000000
G1X11.451205Y -16.550506Z -9.000000F460.000000
G1X15.209976Y -15.182425Z -9.000000F460.000000
G3X14.515383Y -19.121656Z -9.000000 R 4.000000F460.000000
G1X18.454614Y -19.816249Z -9.000000F460.000000
G1X18.454614Y -19.816249Z -6.000000F460.000000
G0X18.454614Y -19.816249Z -4.000000
G0X10.366811Y -13.571157Z -4.000000
G0X10.366811Y -13.571157Z -6.000000
G1X10.366811Y -13.571157Z -9.000000F460.000000
(G1X9.370990Y -10.835162Z -9.000000F460.000000
G1X9.370990Y -10.835162Z -6.000000F460.000000
G0X9.370990Y -10.835162Z -4.000000
G0X9.242948Y -10.483368Z -4.000000
G0X9.242948Y -10.483368Z -6.000000
G1X9.242948Y -10.483368Z -9.000000F460.000000
G1X9.141229Y -10.203899Z -9.000000F460.000000
G1X9.141229Y -10.203899Z -6.000000F460.000000
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G0X9.141229Y -10.203899Z -4.000000
G0X9.242948Y -10.483368Z -4.000000
G0X9.242948Y -10.483368Z -6.000000
G1X9.242948Y -10.483368Z -9.000000F460.000000
G1X9.141229Y -10.203899Z -9.000000F460.000000
G1X9.141229Y -10.203899Z -6.000000F460.000000
G0X9.141229Y -10.203899Z -4.000000
G0X9.401789Y -13.483374Z -4.000000
G0X9.401789Y -13.483374Z -6.000000
G1X9.401789Y -13.483374Z -9.000000F460.000000
G1X7.321692Y -16.899980Z -9.000000F460.000000
G2X11.080463Y -15.531899Z -9.000000 R 4.000000F460.000000
G1X11.451205Y -16.550506Z -9.000000F460.000000
G1X15.209976Y -15.182425Z -9.000000F460.000000
G3X14.515383Y -19.121656Z -9.000000 R 4.000000F460.000000
G1X18.454614Y -19.816249Z -9.000000F460.000000
G1X18.454614Y -19.816249Z -6.000000F460.000000
G0X18.454614Y -19.816249Z -4.000000
G0X10.366811Y -13.571157Z -4.000000
G0X10.366811Y -13.571157Z -6.000000
G1X10.366811Y -13.571157Z -9.000000F460.000000
G1X9.370990Y -10.835162Z -9.000000F460.000000
G1X9.370990Y -10.835162Z -6.000000F460.000000
G0X9.370990Y -10.835162Z -4.000000
G0X9.242948Y -10.483368Z -4.000000
G0X9.242948Y -10.483368Z -7.300000
(G1X9.242948Y -10.483368Z -10.300000F460.000000
G1X9.141229Y -10.203899Z -10.300000F460.000000
G1X9.141229Y -10.203899Z -7.300000F460.000000
(G0X9.141229Y -10.2038997Z -5.300000
(G0X9.242948Y -10.483368Z -5.300000
G0X9.242948Y -10.483368Z -7.300000
(G1X9.242948Y -10.483368Z -10.300000F460.000000
G1X9.141229Y -10.203899Z -10.300000F460.000000
G1X9.141229Y -10.203899Z -7.300000F460.000000
G0X9.141229Y -10.203899Z -5.300000
G0X10.691065Y -14.462038Z -5.300000
G0X10.691065Y -14.462038Z -7.300000
G1X10.691065Y -14.462038Z -10.300000F460.000000
G1X11.451205Y -16.550506Z -10.300000F460.000000
G1X15.209976Y -15.182425Z -10.300000F460.000000
G3X14.515383Y -19.121656Z -10.300000 R 4.000000F460.000000
G1X18.454614Y -19.816249Z -10.300000F460.000000
G1X18.454614Y -19.816249Z -7.300000F460.000000
G0X18.454614Y -19.816249Z -5.300000
G0X10.691065Y -14.462038Z -5.300000
G0X10.691065Y -14.462038Z -7.300000
G1X10.691065Y -14.462038Z -10.300000F460.000000
G1X11.451205Y -16.550506Z -10.300000F460.000000
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G1X15.209976Y -15.182425Z -10.300000F460.000000
G3X14.515383Y -19.121656Z -10.300000 R 4.000000F460.000000
G1X18.454614Y -19.816249Z -10.300000F460.000000
G1X18.454614Y -19.816249Z -7.300000F460.000000

M9

G0X18.454614Y -19.816249Z 25.020019

G92

MO

M30.
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Ek-6. Siniimerik Kontrol Unitesi i¢cin CLDATA Kullamlarak Olugturulan BSD
Parc¢a Programi

N10 G90

N20 G70

N30 M05

N40OMO6 T 1

N50 G54

N60 M03 S 2200.000

N70 G00 X-5.226252 Y -0.960196 Z 25.020019

N80 G00 X-5.226252 'Y -0.960196 Z -11.000000

N90 M08

N100 GO1 X-5.226252'Y -0.960196 Z -14.000000 F460.000000
N110 GO1 X-3.695518 Y -4.655714 Z -14.000000 F460.000000
N120 G01 X-0.000000 Y -3.124980 Z -14.000000 F460.000000
N130 G03 X-0.000000 Y -7.124980 Z -14.000000 R 4.000000 F460.000000
N140 GO01 X7.350000 Y -7.124980 Z -14.000000 F460.000000
N150 G01 X7.350000 Y 7.125020 Z -14.000000 F460.000000
N160 G01 X-7.350000 Y 7.125020 Z -14.000000 F460.000000
N170 GO1 X-7.350000 Y -7.124980 Z -14.000000 F460.000000
N180 G01 X-0.000000 Y -7.124980 Z -14.000000 F460.000000
N190 GO1 X-0.000000 Y -3.124980 Z -14.000000 F460.000000
N200 G03 X3.464102 Y -5.124980 Z -14.000000 R 4.000000 F460.000000
N210 GO1 X5.464102 Y -1.660878 Z -14.000000 F460.000000
N220 GO1 X5.464102 Y -1.660878 Z -11.000000 F460.000000
N230 M09

N240 G00 X5.464102 Y -1.660878 Z 25.020019

N250 M05

N260 M06 T 2

N270 M03 S 2200.000 :

N280 GO0 X-1.157467 Y 25.621517 2 25.020019
'N290 GO0 X-1.157467 Y 25.621517 Z -21.198011

N300 M08

N310 GO1 X-1.157467 Y 25.621517 Z -24.198011 F460.000000
N320 G01 X-0.000000 Y 27.000020 Z -24.198011 F460.000000
N330 GO3 X1.157467 Y 25.621517 Z -24.198011 R 1.800000 F460.000000
N340 GO1 X1.157467 Y 25.621517 Z -21.198011 F460.000000
N350 M09

N360 GO0 X1.157467 Y 25.621517 Z 25.020019

N370 M05

N380MO6 T3

N390 M03 S 2200.000

N400 G00 X0.897436 Y 26.367372 Z 25.020019

N410 G00 X0.897436 Y 26.367372 Z 1.500000

N420 M08

N430 GO1 X0.897436 Y 26.367372 Z -1.500000 F460.000000
N440 G01 X3.958940 Y 18.976351 Z -1.500000 F460.000000
N450 G01 X11.349961 Y 22.037854 Z -1.500000 F460.000000
N460 G03 X11.350000 Y 14.037854 Z -1.500000 R 8.000000 F460.000000
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N470 GO1 X18.537923 Y 14.037889 Z -1.500000 F460.000000

N480 GO1 X18.537885 Y 22.037889 Z -1.500000 F460.000000

N490 G03 X25.466107 Y 18.037922 Z -1.500000 R 8.000000 F460.000000
NS00 GO1 X29.466074 Y 24.966145 Z -1.500000 F460.000000

N510 GO1 X29.466074 Y 24.966145 Z 1.500000 F460.000000

N520 GO0 X29.466074 Y 24.966145 Z 3.500000

NS530 GO0 X-28.990368 Y 26.367508 Z 3.500000

N540 G00 X-28.990368 Y 26.367508 Z 1.500000

NS50 GO1 X-28.990368 Y 26.367508 Z -1.500000 F460.000000

NS60 GO1 X-25.928936 Y 18.976457 Z -1.500000 F460.000000

N570 GO1 X-18.537885 Y 22.037889 Z -1.500000 F460.000000

NS80 G03 X-18.537924 Y 14.037889 Z -1.500000 R 8.000000 F460.000000
NS590 GO1 X-11.350000 Y 14.037854 Z -1.500000 F460.000000

N600 GO1 X-11.349961 Y 22.037854 Z -1.500000 F460.000000

N610 G03 X-4.421777 Y 18.037820 Z -1.500000 R 8.000000 F460.000000
N620 G01 X-0.421744 Y 24.966004 Z -1.500000 F460.000000

N630 GO01 X-0.421744 Y 24.966004 Z 1.500000 F460.000000

N640 M09

N650 GO0 X-0.421744 Y 24.966004 Z 25.020019

N660 M03 S 2200.000

N670 GO0 X-3.268612'Y -31.427051 Z 25.020019

N680 G00 X-3.268612 Y -31.427051 Z -5.000000

N690 M08

N700 GO1 X-3.268612 Y -31.427051 Z -8.000000 F460.000000

N710 GO1 X-6.330080 Y -24.036015 Z -8.000000 F460.000000

N720 GO1 X-13.721116 Y -27.097482 Z -8.000000 F460.000000

N730 G03 X-13.721116 Y -19.097482 Z -8.000000 R 8.000000 F460.000000
N740 GO1 X-16.032275Y -19.097482 Z -8.000000 F460.000000

N750 GO1 X-16.032275 Y -27.097482 Z -8.000000 F460.000000

N760 G03 X-22.960478 Y -23.097482 Z -8.000000 R 8.000000 F460.000000
N770 GO1 X-26.960478 Y -30.025686 Z -8.000000 F460.000000

N780 GO1 X-26.960478 Y -30.025686 Z -5.000000 F460.000000

N790 GO0 X-26.960478 Y -30.025686 Z -3.000000

N800 G00 X26.482140 Y -31.427051 Z -3.000000

N810 G00 X26.482140 Y -31.427051 Z -5.000000

N820 G01 X26.482140 Y -31.427051 Z -8.000000 F460.000000

N830 GO01 X23.420672 Y -24.036015 Z -8.000000 F460.000000

N840 GO1 X16.029636 Y -27.097482 Z -8.000000 F460.000000

N850 G03 X16.029636 Y -19.097482 Z -8.000000 R 8.000000 F460.000000
N860 GO1 X13.723403 Y -19.097482 Z -8.000000 F460.000000

N870 GO1 X13.723403 Y -27.097482 Z -8.000000 F460.000000

N880 G03 X6.795199 Y -23.097482 Z -8.000000 R 8.000000 F460.000000
N890 G01 X2.795199 Y -30.025686 Z -8.000000 F460.000000

N900 G01 X2.795199 Y -30.025686 Z -5.000000 F460.000000

N910 M09

N920 G00 X2.795199 Y -30.025686 Z 25.020019

N930 MO05

N940MO6 T 4

N950 M03 S 2200.000
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N960 GO0 X-9.141230 Y -10.203899 Z 25.020019

N970 G00 X-9.141230 Y -10.203899 Z -6.000000

N980 M08

N990 GO1 X-9.141230 Y -10.203899 Z -5.000000 F460.000000
N1000 GO1 X-9.242948 Y -10.483368 Z -9.000000 F460.000000
N1010 G01 X-9.242948 Y -10.483368 Z -6.000000 F460.000000
N1020 G00 X-9.242948 Y -10.483368 Z -4.000000

N1030 G00 X-9.141230 Y -10.203899 Z -4.000000

N1040 G00 X-9.141230 Y -10.203899 Z -6.000000

N1050 GO1 X-9.141230 Y -10.203899 Z -9.000000 F460.000000
N1060 GO1 X-9.242948 Y -10.483368 Z -9.000000 F460.000000
N1070 GO1 X-9.242948 Y -10.483368 Z -6.000000 F460.000000
N1080 G00 X-9.242948 Y -10.483368 Z -4.000000

N1090 G00 X-9.370930 Y -10.834996 Z -4.000000

N1100 G00 X-9.370930 Y -10.834996 Z -6.000000

N1110 GO1 X-9.370930 Y -10.834996 Z -9.000000 F460.000000
N1120 GO1 X-10.366811 Y -13.571157 Z -9.000000 F460.000000
N1130 GO1 X-10.366811 Y -13.571157 Z -6.000000 F460.000000
N1140 GO0 X-10.366811 Y -13.571157 Z -4.000000

N1150 GO0 X-9.370930 Y -10.834996 Z -4.000000

N1160 G00 X-9.370930 Y -10.834996 Z -6.000000

N1170 G01 X-9.370930 Y -10.834996 Z -9.000000 F460.000000
N1180 GO1 X-10.366811 Y -13.571157 Z -9.000000 F460.000000
N1190 GO1 X-10.366811 Y -13.571157 Z -6.000000 F460.000000
N1200 G00 X-10.366811 Y -13.571157 Z 1.999990

N1210 G00 X-19.031691 Y -19.353095 Z 1.999990

N1220 G00 X-19.031691 Y -19.353095 Z -6.000000

N1230 GO1 X-19.031691 Y -19.353095 Z -9.000000 F460.000000
N1240 GO1 X-15.035498 Y -19.178618 Z -9.000000 F460.000000
N1250 GO1 X-15.209976 Y -15.182425 Z -9.000000 F460.000000
N1260 G03 X-11.451205 Y -16.550506 Z -9.000000 R 4.000000 F460.000000
N1270 GO1 X-11.080463 Y -15.531899 Z -9.000000 F460.000000
N1280 G01 X-7.321693 Y -16.899980 Z -9.000000 F460.000000
N1290 G02 X-9.401752'Y -13.483351 Z -9.000000 R 4.000000 F460.000000
N1300 GO1 X-9.401752 Y -13.483351 Z -6.000000 F460.000000
N1310 G00 X-9.401752 Y -13.483351 Z -4.000000

N1320 G00 X-19.031691 Y -19.353095 Z -4.000000

N1330 G00 X-19.031691 Y -19.353095 Z -6.000000

N1340 GO1 X-19.031691 Y -19.353095 Z -9.000000 F460.000000
N1350 GO1 X-15.035498 Y -19.178618 Z -9.000000 F460.000000
N1360 GO1 X-15.209976 Y -15.182425 Z -9.000000 F460.000000
N1370 G03 X-11.451205 Y -16.550506 Z -9.000000 R 4.000000 F460.000000
N1380 GO1 X-11.080463 Y -15.531899 Z -9.000000 F460.000000
N1390 G01 X-7.321693 Y -16.899980 Z -9.000000 F460.000000
N1400 G02 X-9.401752 Y -13.483351 Z -9.000000 R 4.000000 F460.000000
N1410 GO1 X-9.401752 Y -13.483351 Z -6.000000 F460.000000
N1420 G00 X-9.401752 Y -13.483351 Z -4.000000

N1430 G00 X-9.141230Y -10.203899 Z -4.000000

N1440 G00 X-9.141230 Y -10.203899 Z -7.300000
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N1450 GO1 X-9.141230 Y -10.203899 Z -10.300000 F460.000000
N1460 GO1 X-9.242948 Y -10.483368 Z -10.300000 F460.000000
N1470 GO1 X-9.242948 Y -10.483368 Z -7.300000 F460.000000
N1480 G00 X-9.242948 Y -10.483368 Z -5.300000

N1490 G00 X-9.141230 Y -10.203899 Z -5.300000

N1500 G00 X-9.141230 Y -10.203899 Z -7.300000

N1510 GO1 X-9.141230'Y -10.203899 Z -10.300000 F460.000000
N1520 GO1 X-9.242948 Y -10.483368 Z -10.300000 F460.000000
N1530 GO1 X-9.242948 Y -10.483368 Z -7.300000 F460.000000
N1540 GO0 X-9.242948 Y -10.483368 Z 1.999995

N1550 GO0 X-19.031691 Y -19.353095 Z 1.999995

N1560 GO0 X-19.031691 Y -19.353095 Z -7.300000

N1570 GO1 X-19.031691 Y -19.353095 Z -10.300000 F460.000000
N1580 GO1 X-15.035498 Y -19.178618 Z -10.300000 F460.000000
N1590 GO1 X-15.209976 Y -15.182425 Z -10.300000 F460.000000
N1600 G03 X-11.451205 Y -16.550506 Z -10.300000 R 4.000000 F460.000000
N1610 GO1 X-10.691065 Y -14.462038 Z -10.300000 F460.000000
N1620 GO1 X-10.691065 Y -14.462038 Z -7.300000 F460.000000
N1630 G00 X-10.691065 Y -14.462038 Z -5.300000

N1640 G00 X-19.031691 Y -19.353095 Z -5.300000

N1650 G00 X-19.031691 Y -19.353095 Z -7.300000

N1660 GO1 X-19.031691 Y -19.353095 Z -10.300000 F460.000000
N1670 GO1 X-15.035498 Y -19.178618 Z -10.300000 F460.000000
N1680 G01 X-15.209976 Y -15.182425 Z -10.300000 F460.000000
N1690 G03 X-11.451205 Y -16.550506 Z -10.300000 R 4.000000 F460.000000
N1700 GO1 X-10.691065 Y -14.462038 Z -10.300000 F460.000000
N1710 GO1 X-10.691065 Y -14.462038 Z -7.300000 F460.000000
N1720 G00 X-10.691065 Y -14.462038 Z -4.000000

N1730 G00 X9.401789 Y -13.483374 Z -4.000000

N1740 GO0 X9.401789 Y -13.483374 Z -6.000000

N1750 GO1 X9.401789 Y -13.483374 Z -9.000000 F460.000000
N1760 G01 X7.321692 Y -16.899980 Z -9.000000 F460.000000
N1770 G02 X11.080463 Y -15.531899 Z -9.000000 R 4.000000 F460.000000
N1780 GO1 X11.451205 Y -16.550506 Z -9.000000 F460.000000
N1790 GO1 X15.209976 Y -15.182425 Z -9.000000 F460.000000
N1800 G03 X14.515383 Y -19.121656 Z -9.000000 R 4.000000 F460.000000
N1810 GO1 X18.454614 Y -19.816249 Z -9.000000 F460.000000
N1820 GO1 X18.454614 Y -19.816249 Z -6.000000 F460.000000
N1830 GO0 X18.454614 Y -19.816249 Z -4.000000

N1840 G00 X10.366811 Y -13.571157 Z -4.000000

N1850 G00 X10.366811 Y -13.571157 Z -6.000000

N1860 GO1 X10.366811 Y -13.571157 Z -9.000000 F460.000000
N1870 G01 X9.370990 Y -10.835162 Z -9.000000 F460.000000
N1880 GO1 X9.370990 Y -10.835162 Z -6.000000 F460.000000
N1890 G00 X9.370990 Y -10.835162 Z -4.000000

N1900 G00 X9.242948 Y -10.483368 Z -4.000000

N1910 G00 X9.242948 Y -10.483368 Z -6.000000

N1920 G01 X9.242948 Y -10.483368 Z -9.000000 F460.000000
N1930 GO1 X9.141229 Y -10.203899 Z -9.000000 F460.000000
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N1940 GO1 X9.141229 Y -10.203899 Z -6.000000 F460.000000
N1950 G00 X9.141229'Y -10.203899 Z -4.000000

N1960 GO0 X9.242948 Y -10.483368 Z -4.000000

N1970 G00 X9.242948 Y -10.483368 Z -6.000000

N1980 GO1 X9.242948 Y -10.483368 Z -9.000000 F460.000000
N1990 G01 X9.141229 Y -10.203899 Z -9.000000 F460.000000
N2000 G01 X9.141229 Y -10.203899 Z -6.000000 F460.000000
N2010 G00 X9.141229 Y -10.203899 Z -4.000000

N2020 G00 X9.401789 Y -13.483374 Z -4.000000

N2030 G00 X9.401789 Y -13.483374 Z -6.000000

N2040 G01 X9.401789 Y -13.483374 Z -9.000000 F460.000000
N2050 G01 X7.321692 Y -16.899980 Z -9.000000 F460.000000
N2060 G02 X11.080463 Y -15.531899 Z -9.000000 R 4.000000 F460.000000
N2070 G01 X11.451205 Y -16.550506 Z -9.000000 F460.000000
N2080 GO1 X15.209976 Y -15.182425 Z -9.000000 F460.000000
N2090 GO03 X14.515383 Y -19.121656 Z -9.000000 R 4.000000 F460.000000
N2100 GO1 X18.454614 Y -19.816249 Z -9.000000 F460.000000
N2110 GO1 X18.454614 Y -19.816249 Z -6.000000 F460.000000
N2120 GO0 X18.454614 Y -19.816249 Z -4.000000

N2130 G00 X10.366811 Y -13.571157 Z -4.000000

N2140 G00 X10.366811 Y -13.571157 Z -6.000000

NZ150 GO1 X10.366811 Y -13.571157 Z -9.000000 F460.000000
N2160 GO1 X9.370990 Y -10.835162 Z -9.000000 F460.000000
N2170 GO1 X9.370990 Y -10.835162 Z -6.000000 F460.000000
N2180 G00 X9.370990 Y -10.835162 Z -4.000000

N2190 G00 X9.242948 Y -10.483368 Z -4.000000

N2200 GO0 X9.242948 Y -10.483368 Z -7.300000

N2210 GO1 X9.242948 Y -10.483368 Z -10.300000 F460.000000
N2220 GO1 X9.141229 Y -10.203899 Z -10.300000 F460.000000
N2230 GO1 X9.141229 Y -10.203899 Z -7.300000 F460.000000
N2240 G00 X9.141229 Y -10.203899 Z -5.300000

N2250 GO0 X9.242948 Y -10.483368 Z -5.300000

N2260 G00 X9.242948 Y -10.483368 Z -7.300000

N2270 G01 X9.242948 Y -10.483368 Z -10.300000 F460.000000
N2280 GO1 X9.141229 Y -10.203899 Z -10.300000 F460.000000
N2290 GO1 X9.141229 Y -10.203899 Z -7.300000 F460.000000
N2300 G00 X9.141229 Y -10.203899 Z -5.300000

N2310 G00 X10.691065 Y -14.462038 Z -5.300000

N2320 G00 X10.691065 Y -14.462038 Z -7.300000

N2330 G01 X10.691065 Y -14.462038 Z -10.300000 F460.000000
N2340 G01 X11.451205'Y -16.550506 Z -10.300000 F460.000000
N2350 G01 X15.209976 Y -15.182425 Z -10.300000 F460.000000
N2360 G03 X14.515383 Y -19.121656 Z -10.300000 R 4.000000 F460.000000
N2370 GO1 X18.454614 Y -19.816249 Z -10.300000 F460.000000
N2380 GO1 X18.454614 Y -19.816249 Z -7.300000 F460.000000
N2390 G00 X18.454614 Y -19.816249 Z -5.300000

N2400 G00 X10.691065 Y -14.462038 Z -5.300000

N2410 G00 X10.691065 Y -14.462038 Z -7.300000

N2420 G01 X10.691065 Y -14.462038 Z -10.300000 F460.000000
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N2430 GO1 X11.451205 Y -16.550506 Z -10.300000 F460.000000

N2440 GO1 X15.209976 Y -15.182425 Z -10.300000 F460.000000

N2450 G03 X14.515383 Y -19.121656 Z -10.300000 R 4.000000 F460.000000
N2460 GO1 X18.454614 Y -19.816249 Z -10.300000 F460.000000

N2470 GO1 X18.454614 Y -19.816249 Z -7.300000 F460.000000

N2480 M09

N2490 G00 X18.454614 Y -19.816249 Z 25.020019

N2500 G92

N2510 M0O

N2520 M30.
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Ek-9. Ford 3000 Anasomun Kati Medelleri (Stok Ve Islenecek Parga)

STOR PARCA ISLENECER PARCA

/i
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Ek-10. Birinci Islem i¢in Olusturulan Kesici Yolu

X -92.855808
1Y -60.623203
1230220031
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Ek-11. Birinci Islem i¢cin Olusturulan Kesici Yolu(Farkli Bakis acis1)

X -38.357396
|V -39.409999
' Z 0.800000

"Setup-1_Rszenbly?
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Ek-12. ikinci islem I¢in Olusturulan Kesici Yolu

"Setup-1l_Hsserblyrls130o"
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Ek-13. ikinci Islem I¢in Olusturulan Kesici Yolu(Farkh Bakis Agisi

-6.800000
Y -30.860507 ... tSetup-l mhlytIs130"
Z 25316141 : ‘
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Ek-14. Ugiincii Islem I¢in Olusturulan Kesici Yolu

- X -6.800000
¥ -30.860507
-6.638968
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Ek-15. Ugiincii Islem I¢in Olugturulan Kesici Yolu(Farkh Bakis Acisi)

X ~6.800000
Y -30.860507
7 -6.638968
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Ek-16. Dérdiincii Islem I¢in Olusturulan Kesici Yolu

X 14.900000
¥ ~22.460507
|Z-13.171692
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Ek-17. Dérdiincii islem i¢in Olusturulan Kesici Yolu(Farkh Bakis A¢is)

. x 14.900000 e ISatup~1 Assemblydlzdor ”
Y ~22 460507
Z 0.374661
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Ek-18. Besinci Islem I¢in Olugturulan Kesici Yolu

- 1X-14634044
V18586816
Z-11404388
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Ek-19. Besinci Islem igin Olugturulan Kesici Yolu(Farkh Bakis A¢isi)

X ~14.63404 ue-1 pzzseklyslzizon
¥ 18.586816
- £-4.9715899
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Ek-20. Altinci islem I¢in Olusturulan Kesici Yolu

- X 14.900000
Y ~22.460507
£ -3.249518
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Ek-21. Altina1 Islem I¢in Olusturulan Kesici Yolu(Farkh Bakis Acisi)

% 14.900000
Y 0.868483
£ -3.096051

"Setup—i_ﬁSSEmb Y
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Ek-22. Yedinci Islem I¢in Olusturulan Kesici Yolu

| % 0.000005
Y -0.000000
7 25.020028

134



Ek-23. Yedinci Islem I¢in Olusturulan Kesici Yolu(Farkh Bakis Acisi)

X 0.000005
LY ~0.000000
Z-2.831259
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Ek-24. Sekizinci Islem I¢in Olugturulan Kesici Yolu

- X0.000005
¥ -0.000000

Z-79.012644
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Ek-25. Sekizinci Islem I¢in Olugturulan Kesici Yolu(Farkh Bakis Agisi)

- X 0.000005
Y -0.000000
£ -78.921187
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Ek-26. Dokuzuncu Islem i¢in Olusturulan Kesici Yolu

X 0.000005
¥ ~0.000000
| Z 25.020028
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Ek-27. Dokuzuncu Islem I¢in Olusturulan Kesici Yolu(Farkh Bakis A(;lsn)

% 0.000005
Y -0.000000
|7 -71530098
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Ek-28. I-DEAS Programindan Ford 3000 Ana Somun Parcasinin iglenmesi i¢in
Ahnan CLDATA

PARTNO/Parcal’

UNITS/MM

PPRINT/'OPERATION CATEGORY & TYPE: Milling Volume Clear’
PPRINT/'OPERATION NUMBER & NAME: Islem-1/Yuzey Tarama'

PPRINT/TOOL IDENTIFIER: YFC-1O'
PPRINT/POST TOOL ID: U
PPRINT/TOOL DESCRIPTION: OYuzey Frezeleme Cakisi-d80-ap10'

PPRINT/TOOL STATION NUMBER: I
PPRINT/"Yuzey frezeleme Islemi’
MODE/MILL

MULTAX/OFF

LOADTL/1, IN, 1, LENGTH, 0.000000, OSETNO, 0
CUTTER/60.000000, 0.000000

ORIGIN/ -42.964645, 70.000000, -66.066177
LINTOL/0.050000

SPINDL/1000.000, RPM, CLW
FEDRAT/250.000000, MMPM

RAPID

GOT0/-92.855808, -60.623203, 30.220031
RAPID

GOTO/-92.855808, -60.623203, 8.270030
FEDRAT/250.000000, MMPM
COOLNT/FLOOD

GOT0/-92.855808, -60.623203, 0.800000
GOT0/-82.249206, -50.016601, 0.800000
GOTO/-71.642604, -39.409999, 0.800000
GOTO/-38.357396, -39.409999, 0.800000
GOTO/-38.357396, -39.409999, 3.800000
RAPID

GOTO/-38.357396, -39.409999, 10.270030
RAPID

GOTO/-71.642604, -39.409999, 10.270030
RAPID

GOTO/-71.642604, -39.409999, 8.270030
FEDRAT/250.000000, MMPM
GOTO/-71.642604, -39.409999, 0.800000
MOVARC/-71.242768, -36.760507, 0.800000, 0.000000, 0.000000, -1.000000,$
2.679492, ANGLE, 81.418206
GOTO0/-73.922260, -36.760507, 0.800000
GOTO/-73.922260, -9.409999, 0.800000
FEDRAT/560.000000, MMPM
GOTO/-36.077740, -9.409999, 0.800000
FEDRAT/250.000000, MMPM
GOTO0/-36.077740, -9.409999, 3.800000
RAPID

GOTO0/-36.077740, -9.409999, 10.270030
RAPID
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GOTO/-73.922260, -9.409999, 10.270030

RAPID

GOTO0/-73.922260, -9.409999, 8.270030

FEDRAT/250.000000, MMPM

GOTO0/-73.922260, -9.409999, 0.800000

GOTO/-73.922260, 20.590001, 0.800000

FEDRAT/560.000000, MMPM

GOTO0/-36.077740, 20.590001, 0.800000

FEDRAT/250.000000, MMPM

GOTO/-36.077740, 20.590001, 3.800000

COOLNT/OFF

RAPID

GOTO/-36.077740, 20.590001, 30.220031

PPRINT/'OPERATION CATEGORY & TYPE: Hole Making Center Drill'
PPRINT/'OPERATION NUMBER & NAME: Islem-2/Delik Merk.Mark'
PPRINT/TOOL IDENTIFIER: PM-1'

PPRINT/POST TOOL ID: 2'

PPRINT/'TOOL DESCRIPTION: Punta Matkabi-d4-ap5'
PPRINT/TOOL STATION NUMBER: 2

PPRINT/Delik Puntalama'

MODE/MILL

MULTAX/OFF

LOADTL/2, IN, 2, LENGTH, 0.000000, OSETNO, 0
CUTTER/4.000000

LINTOL/0.050000

SPINDL/1500.000, RPM, CLW

RAPID

GOTO/-14.757000, 18.369493, 30.220030

COOLNT/FLOOD

CYCLE/DRILL, 3.000000, MMPR, 0.250000, 2.500000, RAPTO, 0.000000
GOTO/-14.757000, 18.369493, 0.000000

GOTO/-14.757000, -4.960507, 0.000000

GOT0/6.800000, 27.339493, 0.000000

GOTO/14.900000, 0.869493, 0.000000

GOTO0/14.900000, -22.460507, 0.000000

GOTO/-6.800000, -30.860507, 0.000000

CYCLE/OFF

COOLNT/OFF

RAPID

GOTO/-6.800000, -30.860507, 30.220030

PPRINT/'OPERATION CATEGORY & TYPE: Hole Making Drill’
PPRINT/'OPERATION NUMBER & NAME: Islem-3/d5.3*2 delikleri delme'
PPRINT/'TOOL IDENTIFIER: M-1'

PPRINT/POST TOOL ID: 3'

PPRINT/TOOL DESCRIPTION: Matkap-d5.3-ap10'
PPRINT/'TOOL STATION NUMBER: 3

PPRINT/'d5.3'luk delikleri delme’

MODE/MILL

MULTAX/OFF
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LOADTL/3, IN, 3, LENGTH, 0.000000, OSETNO, 0
CUTTER/5.300000

LINTOL/0.050000

SPINDL/1910.000, RPM, CLW

RAPID

GOTO/-6.800000, -30.860507, 30.220030

COOLNT/FLOOD

CYCLE/DRILL, 10.000000, MMPR, 0.127000, 2.500000, RAPTO, 0.000000
GOTO/-6.800000, -30.860507, 0.000000

GOTO0/6.800000, 27.339493, 0.000000

CYCLE/OFF

COOLNT/OFF

RAPID

GOTO0/6.800000, 27.339493, 30.220030

PPRINT/'OPERATION CATEGORY & TYPE: Hole Making Drill'
PPRINT/'OPERATION NUMBER & NAME: Islem-4/d10.5*4 delikleri delme'
PPRINT/TOOL IDENTIFIER: M-2'

PPRINT/POST TOOL ID: 4

PPRINT/TOOL DESCRIPTION: Matkap-d10.5-ap25'
PPRINT/TOOL STATION NUMBER: 4

PPRINT/'d10.5'uk delikleri delme'

MODE/MILL

MULTAX/OFF

LOADTL/4, IN, 4, LENGTH, 0.000000, OSETNO, 0
CUTTER/10.500000

LINTOL/0.050000

SPINDL/750.000, RPM, CLW

RAPID

GOTO/-14.757000, -4.960507, 30.220030

COOLNT/FLOOD

CYCLE/DRILL, 17.000000, MMPR, 0.075000, 2.500000, RAPTO, 0.000000
GOTO/-14.757000, -4.960507, 0.000000

GOTO/-14.757000, 18.369493, 0.000000

GOTO/14.900000, 0.869493, 0.000000

GOTO/14.900000, -22.460507, 0.000000

CYCLE/OFF

COOLNT/OFF

RAPID

GOTO/14.900000, -22.460507, 30.220030

PPRINT/'OPERATION CATEGORY & TYPE: Milling Profile'
PPRINT/'OPERATION NUMBER & NAME: Islem-5/d10.5*4 delik dibi duzleme'
PPRINT/TOOL IDENTIFIER: PM-1'

PPRINT/POST TOOL ID: 5'

PPRINT/TOOL DESCRIPTION: Parmak Freze-d10-ap19’
PPRINT/TOOL STATION NUMBER: %'

PPRINT/Matkap ucu duzleme'

MODE/MILL

MULTAX/OFF

LOADTL/S, IN, 5, LENGTH, 0.000000, OSETNO, 0
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CUTTER/10.000000, 0.000000

LINTOL/0.050000

SPINDL/500.000, RPM, CLW

FEDRAT/50.000000, MMPM

RAPID

GOTO/14.770477, 0.656343, 30.220031

RAPID

GOTO/14.770477, 0.656343, -8.404388

FEDRAT/50.000000, MMPM

COOLNT/FLOOD

GOTO/14.770477, 0.656343, -11.404388

MOVARC/14.900384, 0.869493, -11.404388, 0.000000, 0.000000, 1.000000,
0.249616,8

ANGLE, 121.360715

GOTO/15.150000, 0.869493, -11.404388

MOVARC/14.900382, 0.869493, -11.404388, 0.000000, 6.060000, 1.600000,
0.249618,%

ANGLE, 121.354209

GOTO/14.770499, 1.082658, -11.404388

GOTO/14.770499, 1.082658, -8.404388

RAPID

GOTO/14.770499, 1.082658, -6.404388

RAPID :

GOTO/14.979665, 0.634418, -6.404388

RAPID

GOTO/14.979665, 0.634418, -18.000000

FEDRAT/50.000000, MMPM

GOTO/14.979665, 0.634418, -21.000000

MOVARC/14.902623, 0.869493, -21.000000, 0.000000, 0.000000, 1.000000,
0.247377,%

ANGLE, 71.854239

GOTO/15.150000, 0.869493, -21.000000

MOVARC/14.902623, 0.869493, ~21.000000, 0.000000, 0.000000, 1.000000,
0.247377.%

ANGLE, 72.623289

GOT0/14.976503, 1.105580, -21.000000

GOTO/14.976503, 1.105580, -18.000000

RAPID

GOTO0/14.976503, 1.105580, 2.000000
RAPID

GOTO/14.770477, -22.673657, 2.000000
RAPID

GOTO/14.770477, -22.673657, -8.404388

FEDRAT/50.000000, MMPM

GOTO/14.770477, -22.673657, -11.404388

MOVARC/14.900384, -22.460507, -11.404388, 0.000000, 0.000000, 1.000000,$
0.249616, ANGLE, 121.360715

GOTO/15.150000, -22.460507, -11.404388

MOVARC/14.900382, -22.460507, -11.404388, 0.000000, 0.000000, 1.000000,$
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0.249618, ANGLE, 121.354209
GOTO/14.770499, -22.247342, -11.404388

GOTO0/14.770499, -22.247342, -8.404388

RAPID

GOTO/14.770499, -22.247342, -6.404388

RAPID

GOTO/14.979728, -22.695561, -6.404388

RAPID

GOTO0/14.979728, -22.695561, -18.000000

FEDRAT/50.000000, MMPM

GOTO0/14.979728, -22.695561, -21.000000

MOVARC/14.902623, -22.460507, -21.000000, 0.000000, 0.000000, 1.000000,$
0.247377, ANGLE, 71.838960 '

GOTO0/15.150000, -22.460507, -21.000000

MOVARC/14.902623, -22.460507, -21.000000, 0.000000, 0.000000, 1.000000,$
0.247377, ANGLE, 72.623422

GOTO/14.976502, -22.224420, -21.000000

GOTO/14.976502, -22.224420, -18.000000

RAPID

GOTO0/14.976502, -22.224420, 2.000000

RAPID '

GOTO/-14.634044, -4.743184, 2.000000

RAPID

GOTO/-14.634044, -4.743184, -8.404388

FEDRAT/50.000000, MMPM

GOTO/-14.634044, -4.743184, -11.404388

MOVARC/-14.756550, -4.960761, -11.404388, 0.000000, 0.000000, 1.000000,$
0.249695, ANGLE, 242.207335

GOTO/-14.621194, -5.170585, -11.404388

GOTO/-14.621194, -5.170585, -8.404388

RAPID

GOTO/-14.621194, -5.170585, 0.471013

RAPID

GOTO/-14.792053, -4.714956, 0.471013

RAPID

GOTO/-14.792053, -4.714956, -18.000000

FEDRAT/50.000000, MMPM

GOTO/-14.792053, -4.714956, -21.000000

MOVARC/-14.757000, -4.960507, -21.000000, 0.000000, 0.000000, 1.000000,$
0.248041, ANGLE, 163.751536

GOTO/-14.792053, -5.206059, -21.000000

GOTO/-14.792053, -5.206059, -18.000000

RAPID

GOTO/-14.792053, -5.206059, 2.000000
RAPID

GOTO/-14.634044, 18.586816, 2.000000
RAPID

GOTO/-14.634044, 18.586816, -8.404388
FEDRAT/50.000000, MMPM
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GOTO/-14.634044, 18.586816, -11.404388

MOVARC/-14.756553, 18.369241, -11.404388, 0.000000, 0.000000, 1.000000,$
0.249695, ANGLE, 242.198078

GOTO/-14.621233, 18.159393, -11.404388

GOTO/-14.621233, 18.159393, -8.404388

RAPID

GOTO/-14.621233, 18.159393, 0.470785

RAPID

GOTO/-14.792053, 18.615044, 0.470785

RAPID

GOTO/-14.792053, 18.615044, -18.000000

FEDRAT/50.000000, MMPM

GOTO/-14.792053, 18.615044, -21.000000

MOVARC/-14.757000, 18.369493, -21.000000, 0.000000, 0.000000, 1.000000,$
0.248041, ANGLE, 163.751536

GOTO/-14.792053, 18.123941, -21.000000

GOTO0/-14.792053, 18.123941, -18.000000

COOLNT/OFF

RAPID

GOTO/-14.792053, 18.123941, 30.220031

PPRINT/'OPERATION CATEGORY & TYPE: Hole Making Countersink'

PPRINT/OPERATION NUMBER & NAME: Islem-6/d10.5*4 havsalama'
PPRINT/TOOL IDENTIFIER: HM-1'

PPRINT/POST TOOL ID: 6’

PPRINT/TOOL DESCRIPTION: HavsaMatkap-d19’

PPRINT/TOOL STATION NUMBER: 6'

PPRINT/Havsa-Sevk Borusu'

MODE/MILL

MULTAX/OFF

LOADTL/6, IN, 6, LENGTH, 0.000000, OSETNO, 0

CUTTER/19.000000

LINTOL/0.050000

SPINDL./1910.000, RPM, CLW

RAPID

GOTO/-14.757000, -4.960507, 30.220030

COOLNT/FLOOD

CYCLE/DRILL, 3.271112, MMPR, 0.127000, 2.500000, RAPTO, 0.000000
GOTO/-14.757000, -4.960507, 0.000000

GOTO/-14.757000, 18.369493, 0.000000

GOTO/14.900000, 0.869493, 0.000000

GOTO/14.900000, -22.460507, 0.000000

CYCLE/OFF

COOLNT/OFF

RAPID

GOT0/14.900000, -22.460507, 30.220030

PPRINT/OPERATION CATEGORY & TYPE: Hole Making Center Drill'
PPRINT/OPERATION NUMBER & NAME: Islem-7/d31 delik puntalama'
PPRINT/TOOL IDENTIFIER: PM-1'

PPRINT/POST TOOL ID: 2'
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PPRINT/TOOL DESCRIPTION: Punta Matkabi-d4-ap5'
PPRINT/TOOL STATION NUMBER: 2
PPRINT/'d31 delik puntalama’
MODE/MILL
MULTAX/OFF
LOADTL/2, IN, 2, LENGTH, 0.000000, OSETNO, 0
CUTTER/4.000000
ORIGIN/ -42.964640, 49.000000, -99.305670
LINTOL/0.050000
SPINDL/1500.000, RPM, CLW
RAPID
GOTO0/0.000005, -0.000000, 25.020028
COOLNT/FLOOD
CYCLE/DRILL, 3.000000, MMPR, 0.250000, 2.500000, RAPTO, 0.000000
GOTO/0.000005, -0.000000, 0.000000
CYCLE/OFF
COOLNT/OFF
RAPID
GOTO0/0.000005, -0.000000, 25.020028
PPRINT/'OPERATION CATEGORY & TYPE: Hole Making Drill'
PPRINT/'OPERATION NUMBER & NAME: Islem-8/d31'lik delik delme'
PPRINT/TOOL IDENTIFIER: M-3'
PPRINT/POST TOOL ID: 7
PPRINT/TOOL DESCRIPTION: Matkap-d30-ap55'
PPRINT/TOOL STATION NUMBER: 7'
PPRINT/'d31'lik delik delme’
MODE/MILL
MULTAX/OFF
LOADTL/7, IN, 7, LENGTH, 0.000000, OSETNO, 0
CUTTER/30.000000
LINTOL/0.050000
SPINDL/250.000, RPM, CLW
RAPID
GOT0/0.000005, -0.000000, 25.020028
COOLNT/FLOOD
CYCLE/DRILL, 81.012909, MMPR, 0.035000, 2.500000, RAPTO, 0.000000,
DWELL,$
1.000000
GOTO/0.000005, -0.000000, 0.000000
CYCLE/OFF
COOLNT/OFF
RAPID
GOT0/0.000005, -0.000000, 25.020028
PPRINT/OPERATION CATEGORY & TYPE: Hole Making Bore'
PPRINT/'OPERATION NUMBER & NAME: Islem-9/d311ik delik gemsletme'
PPRINT/TOOL IDENTIFIER: DGK-1'
PPRINT/'POST TOOL ID: 8
PPRINT/TOOL DESCRIPTION: Delik Genisletme Kesicisi-d31-ap12.9'
PPRINT/TOOL STATION NUMBER: 8
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PPRINT/'d31 capa delik genisletme'

MODE/MILL

MULTAX/OFF

LOADTL/S, IN, 8, LENGTH, 0.000000, OSETNO, 0
CUTTER/31.000000

LINTOL/0.050000

SPINDL/2000.000, RPM, CLW

RAPID

GOTO/0.000005, -0.000000, 25.020028
COOLNT/FLOOD

CYCLE/BORE, 75.000000, MMPR, 0.250000, 2.500000, RAPTO, 0.000000
GOT0/0.000005, -0.000000, 0.000000

CYCLE/OFF

COOLNT/OFF

RAPID

GOTO0/0.000005, -0.000000, 25.020028

GOHOME

END

FINI
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Ek 29. Ford 3000 Ana Somun Par¢asimn Islenmesi iqin‘Gerekli Islemler

'OPERATION CATEGORY & TYPE: Milling Volume Clear’
'OPERATION NUMBER & NAME: Islem-1/Yuzey Tarama'

'TOOL IDENTIFIER: YFC-1_'
'POST TOOL ID: I
'TOOL DESCRIPTION: _Yuzey Frezeleme Cakisi-d80-ap10'

'TOOL STATION NUMBER: T

"Yuzey frezeleme Islemi’

'OPERATION CATEGORY & TYPE: Hole Making Center Drill'
'OPERATION NUMBER & NAME: Islem-2/Delik Merk . Mark'
'TOOL IDENTIFIER: PM-1'

'POST TOOL ID: 2!

"TOOL DESCRIPTION: Punta Matkabi-d4-ap5'

'TOOL STATION NUMBER: 2

Delik Puntalama’

'OPERATION CATEGORY & TYPE: Hole Making Drill'
'OPERATION NUMBER & NAME: Islem-3/d5.3*2 delikleri delme'
'TOOL IDENTIFIER: M-1'

POST TOOL ID: 3

'"TOOL DESCRIPTION: Matkap-d5.3-ap10'

‘TOOL STATION NUMBER: 3

'd5.3'luk delikleri delme'

'OPERATION CATEGORY & TYPE: Hole Making Drill'
'OPERATION NUMBER & NAME: Islem-4/d10.5*%4 delikleri delme'
'TOOL IDENTIFIER: M-2'

'POST TOOL ID: 4'

"TOOL DESCRIPTION: Matkap-d10.5-ap25'

'TOOL STATION NUMBER: 4

'd10.5'1uk delikleri delme'

'OPERATION CATEGORY & TYPE: Milling Profile'
'OPERATION NUMBER & NAME: Islem-5/d10.5*4 delik dibi duzleme'
'"TOOL IDENTIFIER: PM-1" -

'POST TOOL ID: 5'

"TOOL DESCRIPTION: Parmak Freze-d10-ap19’

'TOOL STATION NUMBER: %

'"Matkap ucu duzleme'

'OPERATION CATEGORY & TYPE: Hole Making Countersink’
'OPERATION NUMBER & NAME: Islem-6/d10.5*4 havsalama'
'TOOL IDENTIFIER: HM-1'

'POST TOOL ID: 6'

'TOOL DESCRIPTION: HavsaMatkap-d19'

'TOOL STATION NUMBER: 6

'Havsa-Sevk Borusu'

'OPERATION CATEGORY & TYPE: Hole Making Center Drill'
'OPERATION NUMBER & NAME: Islem-7/d31 delik puntalama'
"TOOL IDENTIFIER: PM-1'

'POST TOOL ID: 2!

"TOOL DESCRIPTION: Punta Matkabi-d4-ap5'

'TOOL STATION NUMBER: 2
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'd31 delik puntalama'

'OPERATION CATEGORY & TYPE: Hole Making Drill'
'OPERATION NUMBER & NAME: Islem-8/d31'lik delik delme'
'TOOL IDENTIFIER: M-3'

'POST TOOL ID: 7

"TOOL DESCRIPTION: Matkap-d30-ap55'

'TOOL STATION NUMBER: 7'

'd31'lik delik delme'

'OPERATION CATEGORY & TYPE: Hole Making Bore'
'OPERATION NUMBER & NAME: Islem-9/d31'lik delik genisletme'
'TOOL IDENTIFIER: DGK-1'

'POST TOOL ID: 8

'TOOL DESCRIPTION: Delik Genisletme Kesicisi-d31-ap12.9'
'TOOL STATION NUMBER: 8

'd31 capa delik genisletme'
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Ek-30. Ford 3000 Ana Somun Parg¢asinin Mazak Tezgahinda islenmesi i¢in
CLDATA Kullanilarak Olusturulan BSD Parc¢a Programi

N10 G90;

N20 G70;

N30 MOS;

N4OMO6 T 1;

N50 G54;

N60 M03 S 1000.000;
N70 GO0 X-92.855808.
N80 GO0 X-92.855808.
N90 M08;

N100 G01 X-92.855808.
N110 GO1 X-82.249206.
N120 GO1 X-71.642604.
N130 GO1 X-38.357396.
N140 G01 X-38.357396.
N150 GO0 X-38.357396.
N160 G00 X-71.642604.
N170 GO0 X-71.642604.
N180 GO1 X-71.642604.
N190 GO1 X-71.242768.
N200 G02 X-73.922260.
N210 GO01 X-73.922260.
N220 GO1 X-36.077740.
N230 G01 X-36.077740.
N240 G00 X-36.077740.
N250 G00 X-73.922260.
N260 G00 X-73.922260.
N270 GO1 X-73.922260.
N280 GO01 X-73.922260.
N290 G01 X-36.077740.

N300 GO1 X-36.077740
N310 M09;

N320 G00 X-36.077740
N330 MO05;

N340 MO6 T 2;

N350 M03 S 1500.000;
N360 G00 X-14.757000
N370 MOS;

N380 G81 X-14.757000

Y -60.623203. Z 30.220031.;
Y -60.623203. Z 8.270030.;

Y -60.623203. Z 0.800000. F250.000000;
Y -50.016601. Z 0.800000. F250.000000;
Y -39.409999. Z 0.800000. F250.000000;
Y -39.409999. Z 0.800000. F250.000000;
Y -39.409999. Z 3.800000. F250.000000;
Y -39.409999. Z 10.270030.;

Y -39.409999. Z 10.270030.;

Y -39.409999. Z 8.270030.;

Y -39.409999. Z 0.800000. F250.000000;
Y -36.760507. Z 0.800000. F250.000000;
Y -36.760507. Z 0.800000. R 2.679492 ¥250.000000;
Y -9.409999. Z 0.800000. F250.000000;
Y -9.409999. Z 0.800000. F560.000000;
Y -9.409999. Z 3.800000. F250.000000;
Y -9.409999. Z 10.270030.;

Y -9.409999. Z 10.270030.;

Y -9.409999. Z 8.270030.;

Y -9.409999. Z 0.800000. F250.000000;
Y 20.590001. Z 0.800000. F250.000000;
Y 20.590001. Z 0.800000. F560.000000;
.Y 20.590001. Z 3.800000. F250.000000;

.Y 20.590001. Z 30.220031 ;

. Y 18.369493. Z 30.220030.;

Y 18.369493 Z- 3.000000 R 2.500000 F 0.250000;

N390 X-14.757000 Y 18.369493
N400 X-14.757000 Y -4.960507
N410 X6.800000 Y 27.339493
N420 X14.900000 Y 0.869493
N430 X14.900000 Y -22.460507
N440 X-6.800000 Y -30.860507

N450 G80;
N460 M09;

N470 GO0 X-6.800000. Y -30.860507. Z 30.220030.;
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N480 MOS;

N490 M06 T 3;

N500 M03 S 1910.000;

N510 G00 X-6.800000. Y -30.860507. Z 30.220030.;

N520 MO0S;

N530 G81 X-6.800000 Y -30.860507 Z- 10.000000 R 2.500000 F 0.127000;
N540 X-6.800000 Y -30.860507

N550 X6.800000 Y 27.339493

N560 G80;

N570 M09;

N580 G00 X6.800000. Y 27.339493. Z 30.220030.;

N590 MOs;

N600 MO6 T 4;

N610 M03 S 750.000;

N620 GO0 X-14.757000. Y -4.960507. Z 30.220030.;

N630 MO08;

N640 G81 X-14.757000 Y -4.960507 Z- 17.000000 R 2.500000 F 0.075000;
N650 X-14.757000 Y -4.960507

N660 X-14.757000 Y 18.369493

N670 X14.900000 Y 0.869493

N680 X14.900000 Y -22.460507

N690 G80;

N700 M09;

N710 G00 X14.900000. Y -22.460507. Z 30.220030.;

N720 MOS;

N730 M0O6 T 5;

N740 M03 S 500.000;

N750 GO0 X14.770477. Y 0.656343. Z 30.220031.;

N760 GO0 X14.770477. Y 0.656343. Z -8.404388.;

N770 MO8;

N780 GO1 X14.770477. Y 0.656343. Z -11.404388. F50.000000;

N790 GO1 X14.900384. Y 0.869493. Z -11.404388. F50.000000;

N800 G03 X15.150000. Y 0.869493. Z -11.404388. R 0.249616 F50.000000;
N810 GO1 X14.900382. Y 0.869493. Z -11.404388. F50.000000;

N820 G03 X14.770499. Y 1.082658. Z -11.404388. R 0.249618 F50.000000;
N830 GO1 X14.770499. Y 1.082658. Z -8.404388. F50.000000;

N840 G00 X14.770499. Y 1.082658. Z -6.404388.;

N850 G00 X14.979665. Y 0.634418. Z -6.404388.;

N860 GO0 X14.979665. Y 0.634418. Z -18.000000.;

N870 GO1 X14.979665. Y 0.634418. Z -21.000000. F50.000000;

N880 GO01 X14.902623. Y 0.869493. Z -21.000000. ¥50.000000;

N890 G03 X15.150000. Y 0.869493. Z -21.000000. R 0.247377 F50.000000;
N900 GO01 X14.902623. Y 0.869493. Z -21.000000. F50.000000;

N910 G03 X14.976503. Y 1.105580. Z -21.000000. R 0.247377 F50.000000;
N920 GO1 X14.976503. Y 1.105580. Z -18.000000. F50.000000;

N930 GO0 X14.976503. Y 1.105580. Z 2.000000.;

N940 GO0 X14.770477. Y -22.673657. Z 2.000000.;

NO950 G00 X14.770477. Y -22.673657. Z -8.404388.;

N960 GO1 X14.770477. Y -22.673657. Z -11.404388. F50.000000;
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N970 GO1 X14.900384. Y -22.460507. Z -11.404388. F50.000000;
N980 G03 X15.150000. Y -22.460507. Z -11.404388. R 0.249616 F50.000000;
N990 GO1 X14.900382. Y -22.460507. Z -11.404388. F50.000000;

N1000 G03 X14.770499.
N1010 GO1 X14.770499.
N1020 G00 X14.770499.
N1030 G00 X14.979728.
N1040 G00 X14.979728.
N1050 GO1 X14.979728.
N1060 GO1 X14.902623.
N1070 G03 X15.150000.
N1080 G01 X14.902623.
N1090 G03 X14.976502.
N1100 G01 X14.976502.
N1110 G00 X14.976502.

N1120 G00 X-14.634044.
N1130 G00 X-14.634044.
N1140 GO1 X-14.634044.
N1150 GO1 X-14.756550.
N1160 G03 X-14.621194.
N1170 GO1 X-14.621194.
N1180 G00 X-14.621194.
N1190 G00 X-14.792053.
N1200 G00 X-14.792053.
N1210 GO1 X-14.792053.
N1220 G01 X-14.757000.
N1230 G03 X-14.792053.
N1240 GO1 X-14.792053.
N1250 GO0 X-14.792053.

Y -22.247342.
Y -22.247342.
Y -22.247342.
Y -22.695561.
Y -22.695561.
Y -22.695561.
Y -22.460507.
Y -22.460507.
Y -22.460507.
Y -22.224420.
Y -22.224420.
Y -22.224420.
Y -4.743184.
Y -4.743184.
Y -4.743184.
Y -4.960761.
Y -5.170585.
Y -5.170585.
Y -5.170585.
Y -4.714956.
Y -4.714956.
Y -4.714956.
Y -4.960507.
Y -5.206059.
Y -5.206059.
Y -5.206059.

Z -11.404388. R 0.249618 F50.000000;
Z -8.404388. F50.000000;

Z -6.404388.;

Z -6.404388.;

Z -18.000000.;

Z -21.000000. F50.000000;

Z -21.000000. F50.000000;

Z -21.000000. R 0.247377 F50.000000;
7 -21.000000. F50.000000;

Z -21.000000. R 0.247377 F50.000000;
Z -18.000000. F50.000000;
Z2.000000.;

Z2.000000.;

7 -8.404388.;

Z -11.404388. F50.000000;

Z -11.404388. F50.000000;

7 -11.404388. R 0.249695 F50.000000;
Z -8.404388. F50.000000;

70.471013,;

7 0.471013,;

Z -18.000000.;

Z -21.000000. F50.000000;

Z -21.000000. F50.000000;

Z -21.000000. R 0.248041 F50.000000;
Z -18.000000. F50.000000;

Z 2.000000.;

N1260 GO0 X-14.634044. Y 18.586816. Z 2.000000.;

N1270 G00 X-14.634044
N1280 GO1 X-14.634044
N1290 GO1 X-14.756553
N1300 G03 X-14.621233
N1310 GO1 X-14.621233
N1320 G00 X-14.621233
N1330 G00 X-14.792053
N1340 G00 X-14.792053
N1350 GO1 X-14.792053

.Y 18.586816. Z -8.404388.;

.Y 18.586816. Z -11.404388. F50.000000;

.Y 18.369241. Z -11.404388. F50.000000;

.Y 18.159393. Z -11.404388. R 0.249695 F50.000000;
.Y 18.159393. Z -8.404388. F50.000000;

.Y 18.159393. Z 0.470785.;

. Y 18.615044. Z 0.470785.;

.Y 18.615044. Z -18.000000.;

.Y 18.615044. Z -21.000000. ¥50.000000;

N1360 G01 X-14.757000. Y 18.369493. Z -21.000000. F50.000000;

N1370 G03 X-14.792053
N1380 GO1 X-14.792053
N1390 M09;

N1400 GO0 X-14.792053
N1410 MO5;

N1420 MO6 T 6;

N1430 M03 S 1910.000;

.Y 18.123941. Z -21.000000. R 0.248041 F50.000000;
.Y 18.123941. Z -18.000000. F50.000000;

.Y 18.123941. 7Z 30.220031;

N1440 G00 X-14.757000. Y -4.960507. Z 30.220030.;

N1450 MO8§;
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N1460 G81 X-14.757000 Y -4.960507 Z- 3.271112 R 2.500000 F 0.127000;
N1470 X-14.757000 Y -4.960507

N1480 X-14.757000 Y 18.369493

N1490 X14.900000 Y 0.869493

N1500 X14.900000 Y -22.460507

N1510 G80;

N1520 M09;

N1530 GOO X14.900000. Y -22.460507. Z 30.220030.;

N1540 MOS5;

N1550 M06 T 2;

N1560 G55;

N1570 M03 S 1500.000;

N1580 GOO X0.000005. Y -0.000000. Z 25.020028.;

N1590 MO8; |

N1600 G81 X0.000005 Y -0.000000 Z- 3.000000 R 2.500000 F 0.250000;
N1610 X0.000005 Y -0.000000

N1620 G80;

N1630 M09;

N1640 G0O X0.000005. Y -0.000000. Z 25.020028.;

N1650 M0S5;

N1660 M06 T 7;

N1670 M03 S 250.000;

N1680 G0O X0.000005. Y -0.000000. Z 25.020028.;

N1690 M08; -

N1700 G81 X0.000005 Y -0.000000 Z- 81.012909 R 2.500000 F 0.035000;
N1710 GO1 X0.000005. Y -0.000000. Z 0.000000. F 0.035000;
N1720 G80;

N1730 M09;

N1740 G0O X0.000005. Y -0.000000. Z 25.020028.;

N1750 MOS;

N1760 M06 T 8;

N1770 MO03 S 2000.000;

N1780 GO0 X0.000005. Y -0.000000. Z 25.020028.;

N1790 MO8;

N1800 G85 X0.000005 Y -0.000000 Z- 75.000000 R 2.500000 F 0.250000;
N1810 X0.000005 Y -0.000000

N1820 G80;

N1830 M09;

N1840 G0O X0.000005. Y -0.000000. Z 25.020028.;
N1850G92;

N1860 MOO;

N1870 M30.
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Fk-31. Ford 3000 Ana Somun Parc¢asinm Fanuc Kontrol Unitesine Sahip Bir
Tezgahta Islenmesi I¢cin CLDATA Kullanilarak Olusturulan BSD Parca
Programi

G90

G70

M5

M6T 1

G54 ,

M3 § 1000.000

G0X-92.855808Y -60.623203Z 30.220031
G0X-92.855808Y -60.623203Z 8.270030

M3

G1X-92.855808Y -60.623203Z 0.800000F250.000000
G1X-82.249206Y -50.016601Z 0.800000F250.000000
G1X-71.642604Y -39.409999Z 0.800000F250.000000
G1X-38.357396Y -39.409999Z 0.800000F250.000000
G1X-38.357396Y -39.409999Z 3.800000F250.000000
G0X-38.357396Y -39.409999Z 10.270030
GO0X-71.642604Y -39.4099997 10.270030
GO0X-71.642604Y -39.409999Z 8.270030
G1X-71.642604Y -39.409999Z 0.800000F250.000000
G1X-71.242768Y -36.760507Z 0.800000F250.000000
G2X-73.922260Y -36.760507Z 0.800000R 2.679492F250.000000
G1X-73.922260Y -9.409999Z 0.800000F250.000000
G1X-36.077740Y -9.409999Z 0.800000F560.000000
G1X-36.077740Y -9.409999Z 3.800000F250.000000
G0X-36.077740Y -9.409999Z 10.270030
G0X-73.922260Y -9.409999Z 10.270030
G0X-73.922260Y -9.409999Z 8.270030
G1X-73.922260Y -9.409999Z 0.800000F250.000000
G1X-73.922260Y 20.590001Z 0.800000F250.000000
G1X-36.077740Y 20.590001Z 0.800000F560.000000
G1X-36.077740Y 20.590001Z 3.800000F250.000000
M9

G0X-36.077740Y 20.590001Z 30.220031

M5

M6T 2

M3 S 1500.000 ,

G0X-14.757000Y 18.369493Z 30.220030

M8

G81X-14.757000Y 18.369493Z- 3.000000R 2.500000F 0.250000
X-14.757000Y 18.369493

X-14.757000Y -4.960507

X6.800000Y 27.339493

X14.900000Y 0.869493

X14.900000Y -22.460507

X-6.800000Y -30.860507

G80

M9
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G0X-6.800000Y -30.860507Z 30.220030

M5

M6T 3

M3 S 1910.000

G0X-6.800000Y -30.860507Z 30.220030

M8

G81X-6.800000Y -30.860507Z- 10.000000R 2.500000F 0.127000
X-6.800000Y -30.860507

X6.800000Y 27.339493

G80

M9

G0X6.800000Y 27.339493Z 30.220030

M5

Mo6T 4

M3 S 750.000

G0X-14.757000Y -4.960507Z 30.220030

M8

G81X-14.757000Y -4.960507Z- 17.000000R 2.500000F 0.075000
X-14.757000Y -4.960507

X-14.757000Y 18.369493

X14.900000Y 0.869493

X14.900000Y -22.460507

G80

M9

G0X14.900000Y -22.460507Z 30.220030

M3

M6T 5

M3 S 500.000

G0X14.770477Y 0.656343Z 30.220031

G0X14.770477Y 0.656343Z -8.404388

M8

G1X14.770477Y 0.656343Z -11.404388F50.000000
G1X14.900384Y 0.869493Z -11.404388F50.000000
G3X15.150000Y 0.869493Z -11.404388R 0.249616F50.000000
G1X14.900382Y 0.869493Z -11.404388F50.000000
G3X14.770499Y 1.082658Z -11.404388R 0.249618F50.000000
G1X14.770499Y 1.082658Z -8.404388F50.000000
G0X14.770499Y 1.082658Z -6.404388

G0X14.979665Y 0.634418Z -6.404388

G0X14.979665Y 0.634418Z -18.000000

G1X14.979665Y 0.634418Z -21.000000F50.000000
G1X14.902623Y 0.869493Z -21.000000F50.000000
G3X15.150000Y 0.869493Z -21.000000R 0.247377F50.000000
G1X14.902623Y 0.869493Z -21.000000F50.000000 '
G3X14.976503Y 1.105580Z -21.000000R 0.247377F50.000000
G1X14.976503Y 1.105580Z -18.000000F50.000000
G0X14.976503Y 1.105580Z 2.000000

G0X14.770477Y -22.673657Z 2.000000

GO0X14.770477Y -22.673657Z -8.404388
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G1X14.770477Y -22.673657Z -11.404388F50.000000
G1X14.900384Y -22.460507Z -11.404388F50.000000
G3X15.150000Y -22.460507Z -11.404388R 0.249616F50.000000
G1X14.900382Y -22.460507Z -11.404388F50.000000
G3X14.770499Y -22.2473427 -11.404388R 0.249618F50.000000
G1X14.770499Y -22.247342Z -8.404388F50.000000
G0X14.770499Y -22.2473427Z -6.404388

G0X14.979728Y -22.695561Z -6.404388

G0X14.979728Y -22.695561Z -18.000000

G1X14.979728Y -22.695561Z -21.000000F50.000000
G1X14.902623Y -22.460507Z -21.000000F50.000000
G3X15.150000Y -22.460507Z -21.000000R 0.247377F50.000000
G1X14.902623Y -22.460507Z -21.000000F50.000000
(G3X14.976502Y -22.224420Z -21.000000R 0.247377F50.000000
G1X14.976502Y -22.224420Z -18.000000F50.000000
G0X14.976502Y -22.224420Z 2.000000

G0X-14.634044Y -4.743184Z 2.000000

G0X-14.634044Y -4.743184Z -8.404388

G1X-14.634044Y -4.743184Z -11.404388F50.000000
G1X-14.756550Y -4.960761Z -11.404388F50.000000
G3X-14.621194Y -5.170585Z -11.404388R 0.249695F50.000000
G1X-14.621194Y -5.170585Z -8.404388F50.000000
G0X-14.621194Y -5.170585Z 0.471013

G0X-14.792053Y -4.714956Z 0.471013

G0X-14.792053Y -4.714956Z -18.000000

G1X-14.792053Y -4.714956Z -21.000000F50.000000
G1X-14.757000Y -4.960507Z -21.000000F50.000000
G3X-14.792053Y -5.206059Z -21.000000R 0.248041F50.000000
G1X-14.792053Y -5.206059Z -18.000000F50.000000
G0X-14.792053Y -5.206059Z 2.000000

G0X-14.634044Y 18.586816Z 2.000000

G0X-14.634044Y 18.586816Z -8.404388

G1X-14.634044Y 18.586816Z -11.404388F50.000000
G1X-14.756553Y 18.369241Z -11.404388F50.000000
G3X-14.621233Y 18.159393Z -11.404388R 0.249695F50.000000
G1X-14.621233Y 18.159393Z -8.404388F50.000000
G0X-14.621233Y 18.159393Z 0.470785

G0X-14.792053Y 18.615044Z 0.470785

G0X-14.792053Y 18.615044Z -18.000000

G1X-14.792053Y 18.615044Z -21.000000F50.000000
G1X-14.757000Y 18.369493Z -21.000000F50.000000
G3X-14.792053Y 18.123941Z -21.000000R 0.248041F50.000000
G1X-14.792053Y 18.123941Z -18.000000F50.000000

M9

G0X-14.792053Y 18.1239417 30.220031

M5

M6T 6

M3 S 1910.000

G0X-14.757000Y -4.960507Z 30.220030
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M8
G81X-14.757000Y -4.960507Z- 3.271112R 2.500000F 0.127000
X-14.757000Y -4.960507
X-14.757000Y 18.369493
X14.900000Y 0.869493
X14.900000Y -22.460507
G80
M9
G0X14.900000Y -22.460507Z 30.220030
M3
Me6T 2
G55
M3 S.1500.000
G0X0.000005Y -0.000000Z 25.020028
M8
G81X0.000005Y -0.000000Z- 3.000000R 2.500000F 0.250000
X0.000005Y -0.000000
G80
M9
G0X0.000005Y -0.000000Z 25.020028
M5
Mé6T 7
M3 S 250.000
G0X0.000005Y -0.000000Z 25.020028
M3
G81X0.000005Y -0.000000Z- 81.012909R 2.500000F 0.035000
G1X0.000005Y -0.000000Z 0.000000F 0.035000
G80
M9
G0X0.000005Y -0.000000Z 25.020028
M5
M6T 8
M3 S 2000.000
G0X0.000005Y -0.000000Z 25.020028
M8 ,
- G85X0.000005Y -0.000000Z- 75.000000R 2.500000F 0.250000
X0.000005Y -0.000000
G80
M9
G0X0.000005Y -0.000000Z 25.020028
G92
MO
M30.
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Ek-32. Ford 3000 Ana Somun Parcasinin Siniimerik Kontrol Unitesine Sahip
Bir Tezgahta Islenmesi I¢in CLDATA Kullanilarak Olusturulan BSD
Parg¢a Programi

N10 G90

N20 G70

N30 MO05

N4OMO6 T 1

N50 G54

N60 M03 S 1000.000

N70 G00 X-92.855808 Y -60.623203 Z 30.220031

N80 G00 X-92.855808 Y -60.623203 Z 8.270030

N90 M08

N100 GO1 X-92.855808 Y -60.623203 Z 0.800000 F250.000000
N110 GO1 X-82.249206 Y -50.016601 Z 0.800000 F250.000000
N120 G01 X-71.642604 Y -39.409999 Z 0.800000 F250.000000
N130 GO1 X-38.357396 Y -39.409999 Z 0.800000 F250.000000
N140 GO1 X-38.357396 Y -39.409999 Z 3.800000 F250.000000
N150 G00 X-38.357396 Y -39.409999 Z 10.270030

N160 G00 X-71.642604 Y -39.409999 Z 10.270030

N170 G00 X-71.642604 Y -39.409999 Z 8.270030

N180 GO1 X-71.642604 Y -39.409999 Z 0.800000 F250.000000
N190 GO1 X-71.242768 Y -36.760507 Z 0.800000 F250.000000
N200 G02 X-73.922260 Y -36.760507 Z 0.800000 R 2.679492 F250.000000
N210 GO1 X-73.922260 Y -9.409999 Z 0.800000 F250.000000
N220 G01 X-36.077740 Y -9.409999 Z 0.800000 F560.000000
N230 G01 X-36.077740 Y -9.409999 Z 3.800000 F250.000000
N240 G00 X-36.077740 Y -9.409999 Z 10.270030

N250 G00 X-73.922260 Y -9.409999 Z 10.270030

N260 G00 X-73.922260 Y -9.409999 Z 8.270030

N270 GO1 X-73.922260 Y -9.409999 Z 0.800000 F250.000000
N280 GO1 X-73.922260 Y 20.590001 Z 0.800000 F250.000000
N290 GO01 X-36.077740 Y 20.590001 Z 0.800000 F560.000000
N300 GO1 X-36.077740 Y 20.590001 Z 3.800000 F250.000000
N310 M09

N320 G00 X-36.077740 Y 20.590001 Z 30.220031

N330 M05

N340 M0O6 T 2

N350 M03 S 1500.000

N360 GO0 X-14.757000 Y 18.369493 Z 30.220030

N370 M08 '

N380 G81 X-14.757000 Y 18.369493 Z- 3.000000 R 2.500000 F 0.250000
N390 X-14.757000 Y 18.369493

N400 X-14.757000 Y -4.960507

N410 X6.800000 Y 27.339493

N420 X14.900000 Y 0.869493

N430 X14.900000 Y -22.460507

N440 X-6.800000 Y -30.860507

N450 G80
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N460 M09

N470 G00 X-6.800000 Y -30.860507 Z 30.220030

N480 M05

N490 M0O6 T 3

N500 M03 S 1910.000

N510 GO0 X-6.800000 Y -30.860507 Z 30.220030

N520 M08

N530 G81 X-6.800000 Y -30.860507 Z- 10.000000 R 2.500000 F 0.127000
N540 X-6.800000 Y -30.860507

N550 X6.800000 Y 27.339493

N560 G80

N570 M09

N580 GO0 X6.800000 Y 27.339493 Z 30.220030

N590 MO5

N600MO6 T 4

N610 M03 S 750.000

N620 G00 X-14.757000 Y -4.960507 Z 30.220030

N630 M08 :

N640 G81 X-14.757000 Y -4.960507 Z- 17.000000 R 2.500000 F 0.075000
N650 X-14.757000 Y -4.960507

N660 X-14.757000 Y 18.369493

N670 X14.900000 Y 0.869493

N680 X14.900000 Y -22.460507

N690 G380

N700 M09

N710 GO0 X14.900000 Y -22.460507 Z 30.220030

N720 MO05

N730 M0O6 T 5

N740 M03 S 500.000

N750 GO0 X14.770477 Y 0.656343 Z 30.220031

N760 GO0 X14.770477 Y 0.656343 Z -8.404388

N770 M08

N780 GO1 X14.770477 Y 0.656343 Z -11.404388 F50.000000

N790 G01 X14.900384 Y 0.869493 Z -11.404388 F50.000000

N800 G03 X15.150000 Y 0.869493 Z -11.404388 R 0.249616 F50.000000
N810 GO1 X14.900382 Y 0.869493 Z -11.404388 F50.000000

N820 G03 X14.770499 Y 1.082658 Z -11.404388 R 0.249618 F50.000000
N830 GO01 X14.770499 Y 1.082658 Z -8.404388 F50.000000

N840 GO0 X14.770499 Y 1.082658 Z -6.404388

N850 GO0 X14.979665 Y 0.634418 Z -6.404388

N860 GO0 X14.979665 Y 0.634418 Z -18.000000

N870 GO1 X14.979665 Y 0.634418 Z -21.000000 F50.000000

N880 GO1 X14.902623 Y 0.869493 Z -21.000000 F50.000000

N890 G03 X15.150000 Y 0.869493 Z -21.000000 R 0.247377 F50.000000
N900 GO1 X14.902623 Y 0.869493 Z -21.000000 F50.000000

N910 G03 X14.976503 Y 1.105580 Z -21.000000 R 0.247377 F50.000000
N920 GO1 X14.976503 Y 1.105580 Z -18.000000 F50.000000

N930 G00 X14.976503 Y 1.105580 Z 2.000000

N940 GO0 X14.770477 Y -22.673657 Z 2.000000
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N950 GO0 X14.770477 Y -22.673657 Z -8.404388

N960 G01 X14.770477 Y -22.673657 Z -11.404388 F50.000000

N970 GO1 X14.900384 Y -22.460507 Z -11.404388 F50.000000

N980 G03 X15.150000 Y -22.460507 Z -11.404388 R 0.249616 F50.000000
N990 G01 X14.900382 Y -22.460507 Z -11.404388 F50.000000

N1000 GO03 X14.770499 Y -22.247342 Z -11.404388 R 0.249618 F50.000000
N1010 GO1 X14.770499 Y -22.247342 Z -8.404388 F50.000000

N1020 GO0 X14.770499 Y -22.247342 7 -6.404388

N1030 G00 X14.979728 Y -22.695561 Z -6.404388

N1040 G00 X14.979728 Y -22.695561 Z -18.000000

N1050 GO1 X14.979728 Y -22.695561 Z -21.000000 F50.000000

N1060 GO1 X14.902623 Y -22.460507 Z -21.000000 F50.000000

N1070 G03 X15.150000 Y -22.460507 Z -21.000000 R 0.247377 F50.000000
N1080 GO1 X14.902623 Y -22.460507 Z -21.000000 F50.000000

N1090 G03 X14.976502 Y -22.224420 Z -21.000000 R 0.247377 F50.000000
N1100 GO1 X14.976502 'Y -22.224420 Z -18.000000 F50.000000

N1110 G00 X14.976502 Y -22.224420 Z 2.000000

N1120 GO0 X-14.634044 Y -4.743184 Z 2.000000

N1130 GO0 X-14.634044 Y -4.743184 Z -8.404388

N1140 GO1 X-14.634044 Y -4.743184 Z -11.404388 F50.000000

N1150 GO1 X-14.756550 Y -4.960761 Z -11.404388 F50.000000

N1160 GO03 X-14.621194 Y -5.170585 Z -11.404388 R 0.249695 F50.000000
NI1170 GO1 X-14.621194 Y -5.170585 Z -8.404388 F50.000000

N1180 G00 X-14.621194 Y -5.170585 Z 0.471013

N1190 G00 X-14.792053 Y -4.714956 Z 0.471013

N1200 GO0 X-14.792053 Y -4.714956 Z -18.000000

N1210 GO1 X-14.792053 Y -4.714956 Z -21.000000 F50.000000

N1220 G01 X-14.757000 Y -4.960507 Z -21.000000 F50.000000

N1230 GO03 X-14.792053 Y -5.206059 Z -21.000000 R 0.248041 F50.000000
N1240 GO1 X-14.792053 Y -5.206059 Z -18.000000 F50.000000

N1250 GO0 X-14.792053 Y -5.206059 Z 2.000000

N1260 GO0 X-14.634044 Y 18.586816 Z 2.000000

N1270 GO0 X-14.634044 Y 18.586816 Z -8.404388

N1280 GO1 X-14.634044 Y 18.586816 Z -11.404388 F50.000000

N1290 GO1 X-14.756553 Y 18.369241 Z -11.404388 F50.000000

N1300 G03 X-14.621233 Y 18.159393 Z -11.404388 R 0.249695 F50.000000
N1310 GO1 X-14.621233 Y 18.159393 Z -8.404388 F50.000000

N1320 GO0 X-14.621233 Y 18.159393 Z 0.470785

N1330 G00 X-14.792053 Y 18.615044 Z 0.470785

N1340 GO0 X-14.792053 Y 18.615044 Z -18.000000

N1350 GO1 X-14.792053 Y 18.615044 Z -21.000000 F50.000000

N1360 GO01 X-14.757000 Y 18.369493 Z -21.000000 F50.000000

N1370 G03 X-14.792053 Y 18.123941 Z -21.000000 R 0.248041 F50.000000
N1380 GO1 X-14.792053 Y 18.123941 Z -18.000000 F50.000000

N1390 M09 ‘ '

N1400 G0O0 X-14.792053 Y 18.123941 Z 30.220031

N1410 MO05

N1420 MO06 T 6

N1430 M03 S 1910.000
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N1440 G00 X-14.757000 Y -4.960507 Z 30.220030

N1450 M08

N1460 G81 X-14.757000 Y -4.960507 Z- 3.271112 R 2.500000 F 0.127000
N1470 X-14.757000 Y -4.960507

N1480 X-14.757000 Y 18.369493

N1490 X14.900000 Y 0.869493

N1500 X14.900000 Y -22.460507

N1510 G80

N1520 M09

N1530 GO0 X14.900000 Y -22.460507 Z 30.220030

N1540 M05

N1550 M06 T 2

N1560 G55

N1570 M03 S 1500.000

N1580 G00 X0.000005 Y -0.000000 Z 25.020028

N1590 M08

N1600 G81 X0.000005 Y -0.000000 Z- 3.000000 R 2.500000 F 0.250000
N1610 X0.000005 Y -0.000000

N1620 G80

N1630 M09

N1640 G00 X0.000005 Y -0.000000 Z 25.020028

N1650 M05

N1660 M06 T 7

N1670 M03 S 250.000

N1680 G00 X0.000005 Y -0.000000 Z 25.020028

N1690 M08

N1700 G81 X0.000005 Y -0.000000 Z- 81.012909 R 2.500000 F 0.035000
N1710 G01 X0.000005 Y -0.000000 Z 0.000000 F 0.035000
N1720 G80

N1730 M09

N1740 G00 X0.000005 Y -0.000000 Z 25.020028

N1750 M05

N1760 M0O6 T 8

N1770 M03 S 2000.000

N1780 G00 X0.000005 Y -0.000000 Z 25.020028

N1790 M08

N1800 G85 X0.000005 Y -0.000000 Z- 75.000000 R 2.500000 F 0.250000
N1810 X0.000005 Y -0.000000

N1820 G80

N1830 M09

N1840 G00 X0.000005 Y -0.000000 Z 25.020028

N1850 G92

N1860 M00

N1870 M30.
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