s COMAU ROBOT EGITiMi C3G Pt s

ISO TR 8373 tanimina gére endustriyel robot, (¢ veya daha fazla programlanabilir ekseni olan
otomatik kontrolll, programlanabilir, ok amacli, bir yerde sabit duran veya tekerlekleri olan
endustriyel uygulamalarda kullanilan manipulatérdir. Amerikan Robot Enstitlisl ise robot tanimini,
"programlanabilir, cok fonksiyonlu, malzemeleri, parcalari, aletleri ve 6zel aygitlari tasiyabilir ve
cesitli programlanmig fonksiyonlari yaparak ¢esitli gbrevleri yerine getirir" seklinde yapmaktadir.

Japonya'da ise robot, hafiza aygiti takilmis, rutin isleri yaparak insanin yerini alabilen, belirlenmis
hareketleri otomatik olarak yerine getirebilen, ekipmani tamamen saglanmis makine olarak
tanimlanmaktadir.

Robot kelimesi ilk olarak 1921 yilinda Gekoslovak oyun yazari Karel Capek tarafindan yazilan
Rossum's Universal Robots adli bilimsel oyunda kullaniimistir. Robot kelimesi Cekge'de kdle gibi
calisan anlamina gelen "robota" ve "robotnik" kelimelerinden tlremistir. Robotun tarihgesine
bakilacak olunursa 3000 yil dnce robot fikri izerine roman yazimi ile baslayan gelisme, M.O.
1000'de abaklsln icadi, 1623'te dort fonksiyonlu hesap makinesi, 1801 'de otomatik dokuma
tezgahlari, 1938'de programlanabilir sprey boyama makinesi, 1939'da ilk elektronik bilgisayar,
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1956'da ilk programlanabilir robot tasarimi, 1973'te ilk minibilgisayar kontrolll endUistriyel robot
olarak sUregelmis ve ginimuizdeki yapay zekal gelismis endlstriyel robotlara ulagsmistir.

TEACH PENDANT TUSLAR VE KOMUTLAR:

U1:Weld Timer. Execute ve Inculute yapar.

U2:Weld On-Off

U3:Yaniyor ise timer ile ilgili alarm yoktur.Basildiginda timer ile ilgili alarmlar resetlenir.

U4: Yedek

Al:punta ile ilgili parametreleri gérmemizi saglar.weld program noyu goriiriiz.

A2:eger robot sialer robotuysa kullanilir.

REC:Yeni bir Liner,Joint hareket satirin1 olusturur.

T1:Tabanca yarim agik

T2:Tabanca tam acik

Back:Geriye alma

Step Disb:Start1 siirekli hale getirir.

MOD:Hareket satirin1 kaydetme.Final posisyonunu gordiikten sonra.

JomtPos( JNTPOS):Eksene gore kayit. Nokta sonunda JNT yazar.

POS:Tabancaya gore kayit yapar. Nokta sonunda PNT yazar.

FLY: 1 2 3 Nokta tanimlanir. Dairesel hareketlerde kullanilir. 1.noktadan sonra ikinciye ugrar fakat durmadan
3.noktaya gecer.Bu ii¢ noktayida ayni satir i¢cinde tanimlariz.Daha ¢ok sealer uygulamalarinda kullaniriz.
JNT:Eksenlerin en rahat sekliyle gider.

LINER: X-Y-Z olarak hareketle, diiz olarak gider.

CIRC:Dairesel hareket. 3 nokta verilir.

1.nokta: baglama noktasi

2.nokta: orta nokta

3.nokta: bitis noktasi

Kayit ederken 2.noktadan 3.noktaya git seklinde kayit eder.1.noktay: zaten Rec yaptigimizda tanimlamis oluruz.
EXUC:Robot stroke end alarmi verirse yani eksen zorlanmasi varsa bu tus ile bu alarm 30 sn. Devreden ¢ikartilir.
ARM:Tool degistirmede kullanilir.

TYP:coordinat sistemi se¢imi. Tool, User,Joint

EZ:Yeni program ¢agirma. EZ-—>Program no—>Enter

Star+Step Diseb:Hareketi siirekli hale getirir.

ARM:Tool degistirmede kullanilir.

USER:Herhangi bir diizlemde X-Y-Z koordinatlarini kendim ayarlarim.

Comau Robotlarinda iki cesit programlama dili vardir.
EZ ve PDL programlama dilleridir.
EZ kullanici ile TP arasinda arayiiz programudir.
PDL yeni program a¢ma,yeni rutin olusturma,ayn rutin ve programlari EXPORT ederek baska programlarda da
kullanama gibi vs.. islemleri yapabiliriz.
Pcint: Teacpendant iizerindeki goriintiiyii pc ,e gormemiz igin kullandigimiz bir programdir.
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Comau Robot Program Yapilari:

Program 0:

Robotun ana programidir. Diger programlar ; programl,program?2,program33,program34 vs.. bunun i¢indedir.

Program O icinde siirekli bir cycle vardir.Robot otomotik konumdayken ve home pozisyonundayken siirekli tarama
yapar.

Goto 1_1 satirin1 okur ve 1_1 ,den tekrar baslar.Bu sirada eger PLC,sen uygun sarlar gelirse gelen sarta gore program
seger.

Cift tabancali robotlarda MOVE TO pnt0001 j satir1 gun 1 i¢in home pozisyonu ,, MOVE TO pnt0002 j satir1 gun 2 igin
home pozisyonudur.Bu satirlar global satirlardir ve her programin i¢inde kullanilir.

Program 1:

Short model i¢in kullanilir.bu programimn i¢inde modellere gore model rutinleri .flap agma-kapama,cene a¢ma-
kapama,tipdress,tipchange,toolchange,balans,weld vs..programlar vardir.

Buradaki rutinler IF sorgulamasi ile dongiiye dahil edilir.

IF BIT_TEST($WORD][28],16 ON )

Caml arag

ENDIF

eger buradaki word 26 bit 16 ON geliyorsa robot bu IF icindeki ilgili routini calistirir.Gelmiyorsa endif satirin1 okuyup
devam eder.Ayn1 IF dongiisiinde farkli rutinler ¢aligtirmak istersek ;

IF BIT_TEST , ELSE ,ENDIF

Komutlarini kullaniriz.

Program 2:

Long model i¢in kullanilir.bu programin iginde modellere goére model rutinleri ,flap agma-kapama,cene agcma-
kapama,tipdress,tipchange,toolchange,balans,weld vs..programlar vardir.

Buradaki rutinler IF sorgulamas ile dongiiye dahil edilir.

Program33:

Tipdress programusir.Tek tabancali programlarda tk bir rutin vardir.Cifttabancali programlarda ravv_cg ve ravv_xg
olmak iizere tabanca tipine gore isimlendirilmis iki adet rutin varir.

BIT_SET($WORDI[102],1) komutuyla kalemtras baslatilir

BIT_CLEAR($WORD[102],1) komutuyla kalemtras dururulur.

Pre_alarm_test:timer da girilen stepper degerlerine gore kalamtraga gitmesini saglar.

Program34:
Program 34 tipchange programidir.manuel yada otomotik olarak ¢aligtirilir.timerda ayarlanan punta sayist kadar puntay1
atar ve punta adeti doldugunda elektrod degisimine gider.

Checkgun:
Robotun adaptorlerini kontrol ettigimiz manuel olarak civi noktasina goriirdiigiimiiz bir programdir.
Robot bu notaya giderken normal punta noktasina gidiyormus gibi balans,press1 vs. Rutinlerini ¢alistirip gider.

Hareket Satir1 Yazma:
Program icinde REC tusu ile yeni bir hareket satir1 olustururuz.

Kaynak Satir1 Yazma:

Ins=> Appl>Weld—>1(1.program i¢in 1)->Enter>False

Not:kaynak satir1 icin Oncelikle hareket satir1 olusturmamiz gerekir.

Spot Noktas1 Yazma:

Open Program—> Spot.Lib.Cod-> Shift+Help—>

Open Program—>Program. * - File name= Spot.Lib.Cod—> Shift+Help—> WP---istedigimiz ismi yazariz--- - Save—>
Program No(diizeltme yaptigimiz program noyu yaz)—=>Wp. Yaz.

Program I¢inde Cene A¢gma-Kapama Satir1 Yazma:
Ins>Set>Hand->Open yada Close

Open Hand1:Cene yarim acik

Open Hand2:Cene tam acik.
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Programdan Satir Silme:
Kiirsorii silmek istedigimiz satirin iizerine getirip SHIFT +DEL tuslarina ayn1 anda basariz.

Program icinde Bilgi Satir1 Yazma:
Ins>Line>Char

Program icinde Nokta Bypasslama:
Hangi satir1 bypass yapicaksak o satirin iizerine gelerek Chng—>Comm yapariz.

Delay Komutu:
Ins>Flow->Delay—>Enter—>istenilen siireyi yaz.

Begin:Baslangi¢c komutu.
END MOVE:Kaynak satir1 ile beraber olusur.Kaynak bitti komutu.

Satirlar Arasina Boslu Verme:
Ins>Line—>Enter

Return Komutu Yazma:

Geri doniis komutudur.
Ins>Cool>Rtrn

Move L olan satir1 Move J yapma:
Chng—->Motn—>JInt->Yes—>Enter

Robotu Kalibrasyon Pozisyonuna Gétiirme:
(F3)Exec—> Shift+Help>Move Arm(1) To $ Cal_Sys = Enter—>Enter>Enter—> Start

Kalibrasyonda Kaciklik Var ise Yeniden Bu Degerlerin Yiiklenmesi:
Conf>Arm—>Rmem—>Load (1) 2> Yes—=>Cont_Save ( SM yiikleme )

Kalibrasyon Degerlerinin Okunmasi:
Conf->Arm—>Vcal-> (1) eger panoya bir robot bagliysa 1 degerini gireriz.

Hangi Eksenin Kalibrasyonunun Olmadigim1 Gérme:
Display—> Arm—> Status 1->Enter

Eger Turn=1 2 3 4 5 6 ise robot kalibrasyondadir.

Eger Turn=1 2 3 _ 5 6 ise 4.eksenin kalibrasyonu yoktur.

Kalibrasyon Ayarlama:
Conf-> Arm—>Turnl->Enter

Arizalar1 Gorme:
Filr>Util> Sear-> Shift+Help—=> Error Log—>Enter
Buradan robotun o anki ve ge¢misteki son 20 arizasini gorebiliriz.

Tabanca Tam Ac¢ik-Yarim Acik inputlarim Gorme:
Disp=>inp>DIN-> 1 >Enter

2.Input 1 ise gene tam acik

3.Input 1 ise cene yarim agik

2-3 Inputlari her ikiside O ise cene tam kapahdir.

Hiz Satir1 Yazma:
Ins>Var>ARM_SPD
Robotta hareketleri istedigimiz yerde hizlandirip yavaslatabiliriz.

P1 P2 P3 P4
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%15 %80 %100

Move Joint P1
$ ARM_SPD : =15
Move Joint P2
$ ARM_SPD : =80

Move Joint P3

$ ARM_SPD : =100

$ARM_OVR:=100

$ARM_SPD_OVR:=50

$SPD_OPT:=SPD_LIN

$LIN_SPD:=1

MOVE LINEAR TO pnt0001p

MOVE LINEAR TO pnt0002p,
WITH $LIN_SPD:=0.5

END MOVE

MOVE LINEAR TO pnt0003p,
WITH $ARM_SPD_OVR:=100
WITH $LIN_SPD:=0.5

END MOVE

MOVE LINEAR TO pnt0004p

Hizlanma Zamam->Sabit Hiz-> Yavaslama Zamani
$GEN_OVR:=50 (2.5 sn. Verilen hizin yaris1 kadar hizla ¢aligir)
$ARM_OVR:=50(5sn. Verilen hiza daha cabuk ulagir)
$ARM_ACC:=5(Hizin yiikselme zamani)
$ARM_DEC:=5(Yavaslama zamani)

$ARM_SPD:=50(sabit hiz1)

MOVE LINEAR TO pnt0001p
$ARM_ACC_OVR:=50
MOVE LINEAR TO pnt0002p,

WITH $ARM _DEC_OVR:=50
END MOVE
MOVE LINEAR TO pnt0004p

Noktaya Yaklasma Acisi:

Nosette: yavas yaklasma

Coarse :kaba yaklagsma (1.5 mm. Hassasiyet ile yaklagir)
Fime :hassas yaklasma ( 0.5 mm. hassasiyet ile yaklasir)
Program icerisinde yazilig sekli: $STERM_TYPE:=FINE

Koordinat Sistemi:
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Tiim Programlarim COD ve VAR dosyalarim1 Kopyalama:
Filr>copy—>pr. *

Dairesel Hareket ( cire anofion): BTN
e P3. N

Pl.----P2. el . -7 P .P5
CIRC komutta p2,yi kaydettikten sonra robotu p3 noktasina getirip CIRC secip REC yapariz.Robotu p4,e getirip modpos
yapariz.Yes—=>Enter yapariz.

FLY Hareket :

P3

Robot p2,den p3,e lineer gider.P3,iin yakinindan gecip p4.e gider.p3,de durmaz.
$FLY_PER:=50 (noktanin yanindan ge¢me mesafesi)

Sicura Programim Skipleme:

Char->sag tus—> shift+sel>char>yes—> Shift+Sel

Kaynak Satir1 Ekleme:

Ins—> Appl->Spot—->Weld>Progno—>False>Enter

Yeni bir kaynak satir1 ekleyebilmek icin hareket satirinin bitiminde END MOVE olmasi gerekir, bunu koymak igin stir

sonuna

Virgiil konulur.

Kaynak Satir1 iptal Etme:

WITH CONTITION FALSE
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Chg—>com

Weld Program No Degistirme:

Chng( F3 )=>Line( F5)->Hangi program ile kaynak yapmak istiyorsak onu gir.

Input FORCE Islemi:

Set( F7)=>Inp(F3)->Forc(F1)>DIN(F2)—>Port Index: Hangi input Force yapilacaksa onu yaz.
FORCE fslemini Iptal Etme:

Set (F7)>Turnf(F5)>Yes

EZ_PDL2 Yiikleme:

Filr>Unitl> Inst>Shift+Help>EZ_PDL2-> APPL->Enter>Enter->
Conf->Cntl>Rstr>Cold>Yes

Robot Cahisirken PDL ,de program Gorme:

Robotu manuele aliriz.

Prog—>Edit->Prog no gir>otomotige al > exit->oklarla bakariz.

PDL,deki Programm EZ,de cahistirma:
Chng—>Enum->Yes(Y)->Enter>Prog>Edit-> Shift+Help—> Check.Cod>Enter>Enter> Shift+yukar1 ~ tus>Program
check—->

Bir bosluk birak>EZ yaz—>Save>Exit>Mem—>1Load—>Check.Cod—> Yes(Y)—>Enter
PDL,de Programm Calistirma:

Dspl->Prog—>hangi programin aktif oldugunu gér—>buradan prog(0) deactive et->hangi programi kullanacaksan :
Prog—>Edit-> Shift+Help—>Program se¢>Run—>Run-> Start

Program I¢inde Satir Silme:

Shift+Del yaparak satirt silebiliriz.

Program icinde JUMP komutu kullanma:

Ins>Flow—>Goto—>0...999 aras1 bir adres.

Ins>Flow->Labl-0...999 arasi bir adres.

Not:Goto adresi ile Labl adresi ayni olmali.

Robot i¢cin TCP Tanimlama.

SETp->var>Pos—>Int Pos

Tabanca I¢in TCP Tanimlama:

Tbl(F5)>Tool>Edit->Tabanco no gir

/

X

Y

Tabanca ucunu X,e getirip F1(X) yap
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Tabanca ucunu X,e getirip F2(Y) yap
Tabanca ucunu X,e getirip F3(Z) yap

Tbl->Tool> View—>Tabanca iizerinki degerleri sirayla gir.

Programa TOOL Tanimlama.
Ins>Caol-> +BI>Tool tanittiktan sonra startlayarak programi ¢alistir.

Robotta Profibus Adresini gorme.
A1->View—>Comm->PFDP(profibusDP)

Slave Type:PRIMARY

System Words: 1

User Words: 3

Privileged Words:0

Slave Adress:116 ( PROFiBUS ADRESI)

Id Number: 1185

Not:Slave Profibus adresi hari¢ diger degerler tiim robotlarda standart.

Profibus ON olmuyorsa:
Filr-> Unitility—=> Inst>RI_inst>Cold Start

Profibus Run Oldugunu Gorme:
Dspl(F2)>Fbus(F3)—>Slv(F2)->
PFDP=Run Olmali, eger stop ise profibus PLC ile haberlesmiyordur.

Profibus Adresini Tamimlama:

Prog—>View—> Shift+Help—>RI_Inst.cod.( * . pdl.cod disketini yiikle)
Prog>Go—>RI_Inst.cod>Mem—>Erase>

Prog2>EZ. *

Prog—>Prog. *

Prog—>Tool. *

Go=2>RI _Inst.cod

PFP/MOD: (ekranda sorular gelir)
NO
YES

--------- Profibus adresi gir.

1185

YES

NO

NO

YES

Save.Mod

Save>Conf->Cont—>Restart-> Wormstart—=>

Prog—> Act->View—>buradan aktif olup olmadigini goriiriiz.

IBS SL
Modify Save_mem View
IBS_SL I0S PFDP_SL DP_SL RIO Save_C3G Quit
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Profibus Devre Dis1 Birakma:
Exec>Smt: BIT_SET ($ PROFDP_INIT [1],2)

Profibus Devreye Alma:
Exec>Smt: BIT_CLEAR ($ PROFDP_INIT[1],2)

Tip Dress Zamaminin Ayarlanmasi:

Edit->Par(F1)->Dress(F1)>2000ms.. vs..
Elektrod Degisiminden Sonraki Zaman:
Edit>Par(F1)->Hand(F1)->2000ms.. vs..

Tip Dressing Resetleme:
Exec>Smt: BIT_SET ($ WORD [ 101 ], 6)
Exec>Smt: BIT_CLEAR ($ WORD [ 101 ], 6)

Tip Change Resetleme:
Exec>Smt: BIT_SET ($ WORD [ 101],7)
Exec>Smt: BIT_CLEAR ($ WORD[1011],7)

Exec—>Smt: Shift+Help—>CAL—>(Resume Arml) Enter>LOCK yaziyorsa > UNLOCK ARM->Enter—>Enter
Eger Exec,den UNLOCK olmuyorsa :
Ins(F2)->Line(F7)-> Shift+char ile UNLOCK yaz.

Hava Basinci Ayarn:
U1->Smt: INC_APPL(ON)->Enter->Context.Prog:Sb_Apll.

Tabanca Ceneler Ac¢cillmadiginda , Hava Basinc1 Yetmediginde.

Bu urumda tabanca silindirinde problem olabilir.Hava kayiplar1 vardir,silindirde ¢izilmeler vardir vs..
Exec>PRESS(1)>Enter>Enter> Smt—>Press(1)>Prog.Contex—> Shift+Help—> Sb-Appl>Enter>U1,U2,U3 , ON yap.
Tlve T2 ile tekrar agmay1 dene

Trafo Thermal Switch Kontrol Etme:
A2->Wiew—2>1/0 listesinden Slot4 icinde
Robot iizerinde tabanca varken siirekli 1,dir.

Owertemperature Alarmini Bypasslama:

Trafo asir1 1stnma alarnmdir. Trafo sogutma suyunun yetersizliginden yada trafo su kanallarinin tikanmasinan kaynakl
olabilir.

X90-2>X - X30->95

X90-2>] > X30->104

X30—95 Ve 104 Nolu uglar1 kopriile.

Spot Librari Spot ilave Etme: _
Mem~—>Load->Program Name(OPT): SPOT_LIB->Enter

Robotu Kaynaksiz Calistorma:
Exec>INCL_APPL(OFF)->Enter-> Contex_Program=Shift+Help—>Sb_appl ,yi rutinlerden se¢

Robotu Kaynakh Calistorma:
Exec>INCL_APPL(ON)->Enter-> Contex_Program=Shift+Help—=>Sb_appl ,yi rutinlerden se¢

Tool Change Outputlari:
DOT:25=0OFF Take Gun
DOT:26=ON
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DOT:25=0ON Leave Gun
DOT:26=0OFF

Robottan End Off sinyali gonderme:
Word 18, Bit 6 = 1 yap

Robottan Home sinyali gonderme:
Word 18, Bit 1 =1 yap

Cold Start islemi:
Conf->Cntl>Rstr>Cold>Enter=> Y > Enter
EZ mod kilitlendiginde ,save edilmeyen eski programlar1 geri alma islemlerinde cold start yapmak gerekir.

Program Reset Islemi:
Prog—>Reset=>Y>Enter
Programi basa almak i¢in yapilir.

Programlari Save Etme:
Prog>open—>Save2>All2>Y
Programlarda herhangi bir degisiklik yapildiysa bunlar1 kaybetmemek i¢in yapilir.

Robot RES olmussa bunu kaldirma:
Exec:>Resume ARM[1] 2Enter
TP, nin iist kisminda CAL yerine RES yaziyorsa bu islem yapilir.

Const:

Burada robotun sinyallerine isim veririz.word ve bitlere buradan istedigimiz ismi verebiliriz.Ornegin home pozisyon
sinyali word18 bit 1 ,dir. Program i¢inde bu sinyali BIT_SET ($WORDI[18],1) kullanabiliriz.Bu sinyalleri kolay bir
sekilde anlamak icin const,ta tanimlamaliy1z.

CONST
LI
--\\ profdp inputs and
--\\ outputs addresses
LI
--\\ robot outputs
=~ AT
home_position = 1801
tipchng_running = 1803
tipchange_pos = 1804
tipdressing = 1805
end_of_program = 1806
program_in_execution = 1807
end_of _weld_1 = 1809
--\\ orange lamp blinks
prealarm_elec = 1812
--\\ orange lamp on
alarm_elec = 1813
workarea_free_to_op = 1912
AN
--\\ robot inputs
S IS
start_program = 2601
req_tipchng = 2609
tipchange_done =2610
req_tipdress = 2613
workarea_free_from_op =2712
=~ AT
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--\\ robot flaps
Y
open_flapl = 2001
close_flapl =2002
open_flap2 = 2003
close_flap2 = 2004
--I1*

flap1_open = 2801
flap1_close = 2802
flap2_open = 2803
flap2_close = 2804

Exported(Cagirma):

Herhangi bir programibir bagka rutin yada programin icinde kullanmak istersek bunu exported yapmaliy1z.

Biitiin programlari kandi basina agariz ve daha sonra nerede kullanmak istersek o programa yazilip exported ederiz.

Eger exported edilmezlerse kullanilamazlar.Ornegin ez_ulib programinin i¢inde magazin kapaklarimin ac¢ilip kapanmasi
icin

Ve bunlarin sinyal kontrolii i¢in rutinler vardir.hangi programda ¢aligmasini istiyorsak o programim PDL ,de ilgili satirin
altina

Open _flaps yazmak yeterlidir.Fakat exported edilecegi zaman bunlarin i¢indeki rutinler tek tek exported edilmelidir.
Kapagin

Acilmasi icin ROUTINE open_flapl EXPORTED FROM ez_ulib denilir.A¢ik oldugunun kontrolii ve kapatmak icin
rutinler vardir.Bu rutinler tek tek yazilip ez_ulib,den exported edilir.

Ornegin:

VAR

time_swb : INTEGER EXPORTED FROM by_power

time_lwb : INTEGER EXPORTED FROM by_power

model : INTEGER EXPORTED FROM prog_0

stepper]l : BOOLEAN EXPORTED FROM prog 0

stepper2 : BOOLEAN EXPORTED FROM prog_0

pnt0001;j : JOINTPOS

home_pos : JOINTPOS EXPORTED FROM Irobot
ROUTINE press(ai_wprog : INTEGER) EXPORTED FROM sb_appl
ROUTINE tf(ai_tool_idx, ai_frame_idx : INTEGER) : INTEGER EXPORTED FROM tt_tool
ROUTINE rtf(ai_rmt_tool_idx, ai_rmt_frame_idx : INTEGER) : INTEGER EXPORTED FROM tt_tool
ROUTINE z(ai_zone : INTEGER) : INTEGER EXPORTED FROM hmove
ROUTINE vl(ar_lin_spd : REAL) : REAL EXPORTED FROM hmove
ROUTINE ver EXPORTED FROM hmove
ROUTINE v(ai_spd : INTEGER) : INTEGER EXPORTED FROM hmove
ROUTINE orn(ai_orn_type : INTEGER) : INTEGER EXPORTED FROM hmove
ROUTINE mp(ai_ref, ai_spd, ai_zone : INTEGER) : INTEGER EXPORTED FROM hmove
ROUTINE gp(ai_ref : INTEGER; ar_lin_spd : REAL; ai_zone, ai_orn_type : INTEGER) : INTEGER EXPORTED
FROM hmove
ROUTINE ap(ai_ref, ai_orn_type : INTEGER) : INTEGER EXPORTED FROM hmove
ROUTINE check_home EXPORTED FROM prog_0
ROUTINE reset_ios EXPORTED FROM prog_0
ROUTINE close_flaps EXPORTED FROM prog_0
ROUTINE open_flaps EXPORTED FROM prog_0
ROUTINE check_stepper EXPORTED FROM prog_0
ROUTINE gun_stepper2 EXPORTED FROM prog 0
ROUTINE gun_stepper] EXPORTED FROM prog_0
ROUTINE check_stepper2 EXPORTED FROM prog_0
ROUTINE check_stepper] EXPORTED FROM prog_0
ROUTINE weld_init EXPORTED FROM sb_appl
ROUTINE dcp_fault(ai_numero_allarme : INTEGER; as_mod_name : STRING) EXPORTED FROM Irobot
ROUTINE code_prg : INTEGER EXPORTED FROM Irobot
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ROUTINE home_check EXPORTED FROM Irobot
ROUTINE sendsig(n : INTEGER; stato : BOOLEAN) EXPORTED FROM Irobot
ROUTINE waitsig(n : INTEGER; stato : BOOLEAN) EXPORTED FROM lrobot
ROUTINE a_tool(ai_t_idx : INTEGER) EXPORTED FROM tt_tool
ROUTINE 1301hr2_swb EXPORTED FROM prog_1
ROUTINE 1301hr2_Iwb EXPORTED FROM prog_2
ROUTINE 130lhr1_swb EXPORTED FROM prog_1
ROUTINE 130lhr1_Iwb EXPORTED FROM prog_2
ROUTINE 130rhr2_swb EXPORTED FROM prog_1
ROUTINE 130rhr2_lwb EXPORTED FROM prog_2
ROUTINE 130rhr1_swb EXPORTED FROM prog_1
ROUTINE 130rhr1_lwb EXPORTED FROM prog_2
ROUTINE x201hr2_swb EXPORTED FROM prog_1
ROUTINE x201hr2_lwb EXPORTED FROM prog_2
ROUTINE x20lhr1_swb EXPORTED FROM prog_1
ROUTINE x201lhr1_lwb EXPORTED FROM prog_2
ROUTINE x20rhr2_swb EXPORTED FROM prog_1
ROUTINE x20rhr2_Iwb EXPORTED FROM prog_2
ROUTINE x20rhr1_swb EXPORTED FROM prog_1
ROUTINE x20rhr1_Iwb EXPORTED FROM prog_2
ROUTINE x201hr3_swb EXPORTED FROM prog_1
ROUTINE x201hr3_lwb EXPORTED FROM prog_2
ROUTINE x20lhr4_swb EXPORTED FROM prog_1
ROUTINE x201hr4_lwb EXPORTED FROM prog_2
ROUTINE x20rhr3_swb EXPORTED FROM prog_1
ROUTINE x20rhr3_Iwb EXPORTED FROM prog_2
ROUTINE x20rhr4_swb EXPORTED FROM prog_1
ROUTINE x20rhr4_Iwb EXPORTED FROM prog_2
ROUTINE x30lhr2_swb EXPORTED FROM prog_1
ROUTINE x301hr2_lwb EXPORTED FROM prog_2
ROUTINE x30lhr1_swb EXPORTED FROM prog_1
ROUTINE x301lhr1_lwb EXPORTED FROM prog_2
ROUTINE x30rhr2_swb EXPORTED FROM prog_1
ROUTINE x30rhr2_Iwb EXPORTED FROM prog_2
ROUTINE x30rhr1_swb EXPORTED FROM prog_1
ROUTINE x30rhr1_Iwb EXPORTED FROM prog_2
ROUTINE x301hr3_swb EXPORTED FROM prog_1
ROUTINE x301hr3_lwb EXPORTED FROM prog_2
ROUTINE x30lhr4_swb EXPORTED FROM prog_1
ROUTINE x30lhr4_lwb EXPORTED FROM prog_2
ROUTINE x30rhr3_swb EXPORTED FROM prog_1
ROUTINE x30rhr3_Iwb EXPORTED FROM prog_2
ROUTINE x30rhr4_swb EXPORTED FROM prog_1
ROUTINE x30rhr4_Iwb EXPORTED FROM prog_2
ROUTINE service EXPORTED FROM prog_34
ROUTINE tipdress EXPORTED FROM prog_33
ROUTINE incl_appl(ab_sts : BOOLEAN) EXPORTED FROM sb_appl

ROUTINE main EXPORTED FROM prog_0

COMAU ROBOTTA KALIBRASYONUN AYARLANMASI

Robotun kalibrasyonu dogruysa, Teach Pendant’da ekranin sag iist kosesinde Ar:CAL yazar ; eger herhangi bir
sekilde eksenlerin bir veya birkacinda kagiklik olduysa Ar:Turn yazar ki bu da Turn degerlerinin ayarlanmasini
gerektirir.
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NOT : Eger Ar: --- yaziyorsa bu kalibrasyon yapmak gerekiyor anlamina gelmez, kalibrasyon bilgilerini Flash
Memory’den ¢agirmak yeterlidir. Bunun i¢in su komutlar1 kullaniriz :
Configure > Arm—> Reten_Mem—> Load (CARL)

Hangi eksen(ler)de problem oldugunu gérmek i¢in durum penceresinin altindaki komutlardan sirayla Display—=> Arm—>
Status (DAS) secilir.

Ornek : Cal : 123456
Turn : 12_456

Ornekten de goriildiigii gibi agilan pencerede problem olan eksenin numarasi goziikmiiyor. Sadece bu eksenin turn
degerini ayarlamak yeterlidir.

Eger Cal numaralarindan herhangi biri goziikkmiiyorsa, bu kalibrasyon sabitlerinde problem oldugunu gosterir. Bu
durumda robot panosunun icindeki kagittan daha once kaydedilmis kalibrasyon sabitlerinin TP’dekiyle aym1 degerler
olup olmadig: kontrol edilir. TP’deki degerler Configure> Arm—> Vcal (CAV) komutlariyla goriiliir. Farklilik varsa ilk
olarak kalibrasyon islemi yapilmalidir( islemi yaparken Dr:ON olmalidir. )

1) Islem yapilacak ekseni uygun konuma getirdikten sonra Configure-> Arm->Calibrate (CAC) komutlart segilir,
Arm numarasi girilir (1) , eksen numarasi girilir, sifre girilir ve Yes komutu segilir. Eger koordinat, kagitta yazanla
birebir tutmuyorsa ki bu ilk denemede ¢ok zor, bu islem robotun hizi diisiiriilerek daha hassas bir sekilde ayni rakami
tutturana kadar yapilmalidir.

2) Kalibrasyon sabitleri ayarlandiktan sonra Turn-Set degerlerini de ayarlamak gerekir. Bunun i¢in hareket sekli
JNT olmalidir(TYP tusuyla secilir.) ve robot hizinin da diisiik olmasi gerektigi unutulmamalidir( islemi yaparken Dr:ON
olmalidir. ). Configure> Arm—>Turn_Set (CAT) komutlar1 kullanilarak eksenler sirayla kalibrasyon ¢izgilerine
getirilerek ayarlanir; milimetrik ayar yapmak gerekli degildir. Eger ¢cok kaciklik olursa 59409-59421-59422 nolu arizalar
ekranda goziikiir. 59421 uyarisi geliyorsa + yonde ; 59422 uyarisi geliyorsa — yonde ayar yapmak gerekir.

3) Robot kalibrasyon pozisyonunun dogrulugunu gézle kontrol etmek icin meniiden EXEC : SHIFT +HELP
tuslarina birlikte basarak ¢ikan komutlar meniisinden MOVE TO $CAL.SYS segilir ve 2 defa ENTER tusuna basilir.
Dr:ON butonuna basildiktan sonra diisiik hizda START tusuna basilarak robot kalibrasyon pozisyonuna gonderilir ve
kalibrasyon ¢izgilerinin her eksen i¢in ayr1 ayr1 tutup tutmadigi kontrol edilir.

##% Eger “TURN” degeri kaybolmamissa ve ayarlamak istiyorsak programlari deaktif etmemiz
gerekir.

BACKUP iKi SEKILDE ALINIR

1-DISKETE BACKUP ALMA

2-PG, YE BACKUP ALMA

DiSKETE BACKUP ALMA PROSUDURU :

1-DISKET BOSMU KONTROL ET

2-DISKETI ROBOT FLOPY,SINE YERLESTIR

2-TEACPENDANT UZERINDEN Filr (F4)---Util (F7)---Bkup (F2) MENULERINI SECEREK KOMLE BACKUP
ALIRIZ

DiSKETTEN BACKUP YUKLEME :

1-  Filr (F4)---Copy (F1)---Sour file (OPT) (*) : FD : ---- Dest filename (*) : RD: MENULERINI KULLANARAK
KOMPLE BACKUP YUKLERIZ.

PG, YE BACKUP ALMA :

1-BACKUP KABLOSUNU PG UZERINDE COM_1 KONNEKTORUNE TAK

2-KABLONUN DIGER UCUNU ROBOT UZERINDEKI COM P KONNEKTORUNE TAK

3-PG ICINDE C DOSYASINDA ORNEGIN A ADINDA BiR KLOSOR AC

4-DAHA SONRA PCINT PROGRAMINI AC

5-DOWLOAD SYSTEM SOFWARE SECENEGINI SEC

6-C : /PCINT YAZISI CIKAR BURADA ESC TUSUNA BAS

7-COM 1 - COM 2 CIKAR COM 1 SEC VE ROBOTU MANUELE AL
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8- Filr(F4)----Copy (F1)--- )---Sour file (OPT) (¥) : *.* YAZIP ENTER TUSUNA BAS DAHA SONRA ALT +D
TUSLARINA BAS. BURADA KARSIMIZA C : PCINT YAZISI CIKAR, PCINT YAZISINI SILIP DAHA
ONCEDEN C DOSYASINDA ACYIGIMIZ ( 6rnegin A klasorii ) KLOSORUN ADINI YAZARIZ. SONRA Dest
filename (*): YAZISI CIKAR BURAYA COMP : YAZIP ENTER,LARIZ . BACKUP ALMAYA BASLARIZ.
ALT + X YAPARAK PROGRAMDAN CIKARIZ.EN SON EXIT YAPARAK PROGRAMI KAPATIRIZ.

PG , DEN BACKUP YUKLEME :

1-BACKUP KABLOSUNU PG UZERINDE COM | KONNEKTORUNE TAK.

2-KABLONUN DIGER UCUNU ROBOT UZERINDEKI COM P KONNEKTORUNE TAK

3- PG ICINDE C DOSYASINDA ORNEGIN A ADINDA BiR KLOSOR AC

4-DAHA SONRA YUKLEYECEGIN PROGRAMI YENI ACTIGIN DOSYANIN ICINE YUKLE.

5- PCINT PROGRAMINI AC C: /PCINT YAZISI CIKAR BURADA ESC TUSUNA BAS COM 1 - COM 2
CIKAR COM 1 SEC VE ROBOTU MANUELE AL

6- Filr(F4)----Copy (F1)--- )---Sour file (OPT) (*) : COMP :YAZIP ENTER TUSUNA BAS DAHA SONRA ALT + D
TUSLARINA BAS. BURADA KARSIMIZA C : PCINT YAZISI CIKAR, PCINT YAZISINI SILIP DAHA
ONCEDEN C DOSYASINDA ACYIGIMIZ ( 6rnegin A klasorii ) KLOSORUN ADINI YAZARIZ. SONRA Dest
filename (*): YAZISI CIKAR BURAYA RD :YAZIP ENTER,LARIZ . BACKUP YUKLEMEYE BASLARIZ.
ALT + X YAPARAK PROGRAMDAN CIKARIZ.EN SON EXIT YAPARAK PROGRAMI KAPATIRIZ.

NOT: EGERKi KOMPLE BACKUP YUKLEMESI YAPTIYSAN COLD START YAP. SADECE BiR PROGRAM
YUKLEDIYSEN O PROGRAMI MEMORY LOAD YAPMAK YETERLIDIR

C3G ROBOTLARDA SOFTWARE YUKLEME

- Laptopimizda herhangi bir siiriicliye (c siiriiciisii olsun) yeni bir folder(dosya) yaratiyoruz.

- Gerekli 3 sistem disketini buraya kopyaliyoruz(1l tanesi o robota ait, 2 tanesi tiim robotlarda genel, versiyon
numarasina dikkat etmemiz gerekiyor.).Versiyon numarasini robot paneli kapaklarindan alabiliriz.Yada system
disketlerinden o robota ait olan 1/3 icinden C3GLOAD.BCF dosyasi notepad ile acarak bakabiliriz.(Her
notebookta C Siiriiciisiinde tiim robotlarin System Disketleri klosoriinde bulabiliriz.) C3G load data for S/W
version 5.52. seklinde yazar.

- INSERT DISKETTE NUMBER 2/3, INSERT DISKETTE NUMBER 3/3 satirlarindan sonraki WAIT
komutlarinin dniine “ ! ” koyarak bekleme kaldirilacak ve save edilecek.

- Bu foldern yanina tool.pdl ve tool.doc folderlarini yaratip iclerine disketleri kopyaliyoruz. (C3G.PDL2.TOOL
* PDL * DOC) (cok gerekli degil)

- WinPclInt programini agiyoruz.

- Pano ile laptop arasinda parallel port kablosu takilmali.(daha hizli yiikleme iglemi icin ,bu sekilde 40 dk islem
10dk,ya diisiiyor.)

- PC’de Help-Key mapping altinda gerekli kisayollar gosteriliyor.

- EXEC komutuyla $CAL_USER:=ARM_JNTP yapip configure-save yapiyoruz. Robotun home’unu kullanici
kalibrasyon pozisyonu olarak tanitmak yararimiza olacaktir. Bu sayede sistem disketleri yiiklendikten sonra
cizgilere almadan home’da kalibrasyon islemi yapabiliriz.

- Daha sonra g properties actik. Burada PORT=COM 1
File transfer folder : C:\COMAU ROBOT BACKUPS\C3G\UNDERBODY R1
System download folder : CACOMAU C3G SYSTEM DISKS\VERSION 5.52\H4 RZDC1470
Bu 2 folder backup ve software bilgilerinin nereden alinacagini gosteriyor. Folderlar1 dnceden
olusturmak gerekiyor.
- Filer>Copy->Source—> yapip bir sey yazmadan entera basiyoruz, destination olarak “COMP:” yaziyoruz. Simdi
otomatik olarak backup C siiriiciisiine yarattigimiz foldera kaydedilir.
- Direkt olarak UNDERBODY R1 kisayolunu kullanarak yiikleme yapariz. Yaklasik 4 dakika siiriiyor. Bu islemi

yaparken \’\.@ kisayoluna basip on-line olmaliyiz.

- Yiikleme islemi bittikten sonra parallel port kablosunu cikarabiliriz.

- Simdi:  Filer>Copy—>Source: COMP:C3G.SYS > DEST:C3G.OLD yapiyoruz. Daha sonra
Conf->Load->C3G.OLD ve Conf->Save yapiyoruz.
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- Normal olarak biitiin eksenlerin turn oldugunu goriiyoruz. Kullanici kalibrasyonunu 6nceden robotun Home
pozisyonu olarak tanittiysak problem yok. Conf->Arm—>Turn yapip Shift +7 ’ye basarak tp’deki gibi “ / ”
isaretine basarak opsiyonlari ¢ikariyoruz ve “user” kalibrasyon pozisyonunu seciyoruz. Arm numarasini 1, eksen
numarasini ““ * “ olarak giriyoruz.

- Conf->Save islemi sirasinda “63543-10: SCC: RPT/FLASH-MEM bad checksum on hour meter” yazist ekranda
(TP) goziikiir ama 6nemli degildir. TP’den alarm tusuna basip silmek gibi laptoptan CTRL+Home yaparak
alarmui cancel ederiz.

- Simdi diger kalan dosyalan yiikleyecegiz. Filer=>Copy Source: COMP Dest:bos birakiyoruz. Bunu yaptiktan
sonra ekrana “not all files transferred” yazist gelir, 6nemli degil; C3G.SYS ve ERROR.LOG dosyalarinin
tizerine yazilamadig: i¢in olur.

- Daha sonra cold-start yaptyoruz ve EZ ile Spot-welding otomatik olarak yiikleniyor.

- TP’de A_SWIB available on CRT yaziyorsa , laptopla baglandiktan sonra ¢ikarken SWAP yapmay1 unutmusuz
demektir.

- C3G’de software yiiklerken bir sekilde sistem tekrar bootmon’a gecer ve islem yarida kalirsa (mesela disketlerde
problem varsa) RESET/ INIT yapilip Y(yes) yapilir.

C3G PANOSU C4G PANOSU
RBC2 + SCC2 SMP+MCP
SAU DSA
Motor 300V AC Resolver Motor 600 V AC Encoder

MCP : MOTION CONTROL PROCESSOR
SMP : SYSTEM MASTER PROCESSOR

MCP iizerinde 32 MB’lik, SMP iizerinde de 64 MB’lik flash memory modiilleri var. Bunlgr okunabilir, {izerinde islem
yapilabilir fakat biz kullanmayacagiz. Formatlanmamali yoksa bir daha kullanamayiz. Icinde COMAU’ya ait 6zel
yazilimlar var.

Panoda MCP kart1 ayr1 olarak goziikmiiyor, SMP’nin i¢cinde hem MCP hem de SMP kullanilarak tek kart yapilmis. Bu
kart yandig1 zaman, tizerindeki flash memory modiiliinii alip yeni karta takiyoruz ve hi¢ bir yiikleme islemi yapmadan
sadece kart1 takip enerjiyi agiyoruz.

##% C3G panolarindaki anex modiilleri (SCC iizerinde ve 3 tane) analog sinyalleri, dijital sinyale ¢cevirmeye yariyor. Her
2 eksen icin 1 adet anex kart1 var. Robot “Following error out of range” , “high current required” gibi arizalar veriyorsa,
titreyerek hareket ediyorsa veya uzun siire enerji kapali kaldiginda herhangi bir eksenin kalibrasyonu kayboluyorsa bu
kart arizali olabilir.

C4G panolarinda da ayn1 mantikta anex cardlar1 ve eksen kartlar1 (current loop module) var.

*##% C3G’de motor frenlerini digaridan kontrol etmek icin (herhangi bir sekilde robot kilitlendiginde) Brake Release
Module var (COMAU kodu : CR17041181) .

C3G’de X30 kablosu 108 pinli idi, C4G’de bu say1 42 pine indirilmis; IOM modiiliine ait kablolar yok, sadece giivenlik
devresi elemanlariyla ilgili kablolar var.

C4G’de acil stopu devre dist birakmak icin 27 ve 28 nolu pinler kopriileniyor.
WinPCint programinda “File Transfer Folder” backup’1 nereye alacagimzi gosterir.

NH1- 0360

UD (USER DIRECTORY) : Yapilan robot programlari bunun igindedir. Dosyalarin iizerine geldigimizde sag
click,leyerek translate yaptigimizda otomatik olarak PDL’e cevirir. Bu islem sadece disarida bir bilgisayarda ¢alisma
yapacagimiz zaman gerekli normalde ¢ift tiklayinca goziikiiyor.
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DATA : Tool , Base ve Frame’e ait datalar vardir. “To-set”ten gelen bilgiler var. Bunlar sistem disketleri disinda olan 2
disketin i¢inde olan bir program.

EZ : EZ dosyalari,
INST : Install ile ilgili programlar var.

SYS : Eski robottaki C3G.SYS yerine NH1-0360.c4g gibi bir dosya var. E-mail, log, util ve vdt kisimlarindan oluguyor.
Eski robotta sadece error.log vardi, simdi action.log da var.

SMP : user-programs, system software, application software( EZ, glue, stud,vs...), kalibrasyon parametreleri var.
(C3G’deki RBC2 ve SCC2 kartlarini kapsiyor) Karti degistirdigimiz zaman bazen “System in minimum configuration”
arizas1 gelebilir.

MCP : Robot servo kodlar1 var.

*##% C3G’de motorun resolver bilgileri SCC’ye oradan da “velocity comand” ile SAU’ya gidiyor, oradan da motora gii¢
veriliyordu.

Velocity command | gay

»
»

R C3G’DE CEVRIM SCC’Yi KAPSIYORDU.

(o9

S
C POWI
C
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W
MOTOR

_________________ _»SERVOLOOP

r—-———— - —— = ~=
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A 4

TAzZ

[ / C4G’'DE _CEVRIM MCP’YI

ENCODER

KAPSA|

|
|
|
|
I ETHERNET \
|
|
|
.
T
|

’
b ==
\

I—’ Bu kisim C3G’deki SCC kismina benzer.

Robotun pozisyon bilgileri,
Bunlara ait alarm bilgileri Burada kontrol edilir.

MCP, ETHERNET BAGLANTISIYLA DSA’DAN GEREKLI BILGILERI ALIR.
APS : Auxiliary Power Supply , 3 faz giris , 5 tane 24V beslemesi var.

X1 : Kabin havalandirmasi
X2 : DSA

X3 :RPU

X4 : Frenler

X5 : I/O FIA (Field Interface)
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X6 : Power failure Signal (controller)
X7 : 3 faz girisi

ONEMLI NOT :
C3G Controller Unit : 110 V dolastyor.
C4G Controller Unit : 24 V dolastyor.

DSA : DIGITAL SERVO AMPLIFIER ( C3G’DE SAU2 ILE AYNI )

2 iiniteden olusuyor, alt boliimde giic modiilleri ve motor baglanti kablolar1 var , buna monte edilen iist boliimde gii¢
kaynagi, CPU ve DSP Kartlar1 var. Ikisi arasinda bilgisayar tipi yass1 kablolarla baglanti var. Buradaki CPU C3G’deki
SCC kart1 ile aymdir. Giig modiilleri 3 tip ;

1. ve 3. eksen icin 25/90A , 2. eksen icin 30/128A , 4. 5. ve 6. eksenler icin 10/43A’lik modiiller var.

a/b: a, her zaman sabit (0-a amper arasinda) b, max. akim degerini gosterir ve en fazla 2 sn. dayanabilir.

Eger DSA’da 6ndeki iinitede problem oldugunu diistiniiyorsak (CPU ve eksen kartlarinin oldugu modiil) ayn1 hardware’e
sahip bagka bir robotla degistirebiliriz. Herhangi bir problem olmaz (eksen sayis1 farkli robotlar arasinda degisim
yapilmaz.)

DSP : Data Signal Processor , her biri 2 ekseni icermek lizere toplam 3 tane eksen karti var. 5 tane karta kadar
cikabiliyor.

*#*Servo tabanca varsa 4.DSP kart1 kullaniliyor.

X3 : Siirekli 24V var. (Fren beslemeleri i¢in)

X4 : Fren ¢ekip-birakma (24V - 0V)

X5 : Axes overstroke limit switch (C3G’lerdeki gibi kiigiik bypass limit-switchleri yok)

X6 : HSI/analog digital inputs (high speed input) , yedek dijital I[/O’lar 2output, 4 input (2 high speed inputs, C3G’de 1
tane vardi.

***Robotun i¢inde interbus var, 20 ms’de bir yenilenme oluyor INTERBUS. Yapilan bir degisiklik yaklagik 0,1s’de bir
robota ulastyor. High speed inputunun 6zelligi bu ¢cevrim igine girmemesi ve direkt olarak SCC’ye gitmesi.

ORNEK:
Ustiiste dizili bircok parca olsun. En yiiksek noktast PNTO001P, en alt noktast PNTO002P olsun.

MOVE JOINT TO PNT0001P

MOVE LINEAR TO PNT0002P1
WITH CONDITION [1]

END MOVE

VACUUM

MOVE AWAY 100

CONDITIONT[1]

WHEN $DIN[1] DO

LOCK

UNLOCK

CANCEL CURRENT

Robot 1’den 2’ye gelirken gripperin iizerindeki high-speed inputunu yollayan sensor gorene kadar hizli gidiyor, goriir
gormez duruyor, vakumlayip gotiiriiyor. DIN yerine HDIN kullanilmasimin sebebi reaksiyon siiresinin ¢ok diisiik
olmasidir.

C3G X10 P1 | ROBOT

X60 P2
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X10 ile encoder bilgileri , X60 motor kablolar1 ve X90’la da her tiirlii bus bilgisi bu baglantiyla tasiniyor (gripper, weld
gun,...)

1M C3G ve C4G’de X10 ve X60 kablolar1 ayni degil , X10 konnektoriiniin tipi C3G ve C4G ayni , yanhshkla
degistirilebilir, dikkat edilmeli.

RPU (Robot Processing Unit) iizerinde SPARE 1/FIELDBUS(OPTIONAL) kart1 yuvasi var. Buraya ; INTERBUS kart1

takiliyor.
Y AN

I:I‘—> SLAVE (PLC)

D——PMASTER (EOA:END OF ARM,WELDING GUN,
GRIPPER,...)

o Laptopla baglanirken IP adresine ihtiyacimiz var (172.22.121.2)
*#% TP ekranindaki harita isareti dili segmek i¢in kullaniliyor (Tiirk¢e de mevcut)
Ayn1 ekrandaki “Login” tusuna(F2) 2 sn’den fazla basili tutarsak logoff oluyoruz. Logoff iken higbir sekilde

robot hareket ettirilemiyor.
Tus takimu icindeki “nokta” kii¢iik harf, biiyiik harf veya say1 moduna gegmemizi sagliyor.

Username : ADMIN igtemde default olarak var.
Password : ADMIN

Sisteme yeni User eklemek ;

*#% Setup tusuyla yapiliyor. Log-in’e giriyoruz. Daha sonra User seg¢ilip ve gerekli bilgiler girilir (Username,sifre).

**% Configuration-save yapmay1 unutursak Coldstart yapildiginda eklenen user gider.

##% Userlar1 ancak ADMIN silebilir, bunun i¢in silecegimiz user LOGOUT olmalidur.

#*% Programmer (modify,rutin yazma,...), maintenance (calibration,turn-set,...) ve service (daha kapsamli bilgiler)
secenekleri miidahale edebilecegimiz konular1 secer.

SETUP-ARM-CALIB’den kalibrasyonu goriiyoruz. Turn-set’ten ayarliyoruz.

C3G’de kalibrasyon sabitlerini degistirmek icin ;
EXEC $CAL_DATA[1]:=1345
CAL-ARM-VIEW yaptigimzda 1#*#%* 2%¥*** gjbjyse yukaridaki statement ¢aligmaz.

& TP-INT meniisiinden EXEC tusunu secip ;
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$CAL_USER:= ARM_JNTP

yazarsak kullanici kalibrasyon pozisyonunu (robot o anda hangi konumdaysa) tanitmig oluruz. Tiim robotlarda robotlarin
home pozisyonlarini tanimlamak avantajli olacaktir.

JOINT: Tiim eksenler galistyor, ayn1 oranda hareket ediyorlar. Ornek olarak 1. eksen 180°, 2. eksen 90" yol katedecekse
beraber baglarlar ve yolun yarisina geldiklerinde 1. eksen 90°, 2. eksen 45° yol katetmis olur.

& Robot yeni iken tool degeri sifirdir ($TOOL:=0,0,0,0,0,0) Bu sekildeyken robot 6.eksenin flangina gére hareket eder.
(Bkz.sonraki resim x isareti)

I: | _—¥ TOOL CENTER POINT Y

I 410 1

$tool:=20,-30,410,0,0,0 olarak toolu tanittigimzda robot tabancanin ucuna gore hareket eder.
LINEAR : Robot linear olarak hareket ederken aslinda TCP noktasi diiz bir ¢izgi tizerinde hareket eder.
a) JOINTPOS

b) POSITION
¢) EXT POSITION (8.eksen(servo tabanca) varsa)

a) move joint to PNT0001j : hafizaya eksenlerin(jointlerin) derecesini kaydeder.
Ax1=34,6 Ax2=27,8 Ax3= 143,796
b) move joint to PNT0002p : hafizaya eksenlerin TCP’ye olan uzakliklarini kaydeder.

X=1123Y=34,76 Z=119,68

TCP

(07070)
I X I

*#% Sealer programi yaparken jpos yerine pos kullamlmali. {1k basta tiim bead degerlerindeki distancelar sifirlanacak
ve tiim sealer noktalar1 pargcaya degecek sekilde modifiye edilecek. Daha sonra uygun distance degerleri girilecek fakat
bu yalnizca pos kullanilirsa ise yarar. Ayrica TCP dogru diiriist set edilmis olmali.

& ConfigTool_2.51 : C3G’deki “tools 1-2 * disketlerinin benzeri.
HELP I/O : I/O’lara tanimlarina da text olarak bakmamiza yarar.
IO_INST : # of words , inputs-outputs , fieldbus kartin i¢indeki bilgileri (node sayis1)
TO_SET : TCP noktas1 6l¢iiliir (tabanca, nozzle)

¢ EZ _2.15 : C4G’de kullanilmiyor. Bunun yerine IDE var. IDE’de automatikte programlar1 gorebiliriz.
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***C3G’de eski software’i yeni versiyonla giincellemek istersek backup icindeki C3G.SYS’i C3G.OLD yapiyoruz.
Tools disketi icindeki utility’i kullanarak (programi) C3G.OLD’u yeni versiyona uygun olacak sekilde C3G’ye ceviririz,
yiikleriz ve normal ¢alistiririz. Karsilasilan tek problem sistemin orijinal hafizasinin boyut paylagiminin degistirilmesiyle
olusabilir.

RAM SHARED RAM SHARED
%50 MEMORY %50 %70 MEMORY %30

Bu sekilde yeni versiyon yiiklendiginde problem c¢ikacagindan diizeltmemiz gerekiyor. Bunun i¢in ; BOOTMON’da
MOUNT RD: yazariz, daha sonra CONF yazariz (bu komut ekranda bazi figiirler verir) Bize degistireyim mi YES/NO
diye soruyor. “NO” yazarsak herhangi birsey olmaz, “YES” dersek bize “Memory”i nasil bdlecegimizi sorar, bunu
orijinal haline getiririz.

¥ RELV250E : Software hakkinda bilgi

& TP4i_1.61 : TP yazilimu , higbir zaman kullanmayacagiz.
Q WINC4G_V251 : Laptopla C4G arasindaki haberlesmeyi saglar.

WIN C4G software ile C4G panosuna baglanirken

IP adresini kontrol ediyoruz (TP’de var 172.22.121.2), apply tusuna basiyoruz. Daha sonra Cg tusuyla (connect)
baglaniyoruz.

Networkte problem varken sayfa 178/478’teki bilgileri tekrar yeni baglantt yapmak igin kullaniyoruz
(C4AG_SW_MANUELS , C4G CONTROL UNIT USE)

WIN C4G programinda TERMINAL boliimiinii ana ekran olarak kullaniyoruz. PC, ROBOT directory’leri var.
ROBOT un i¢inde UD’de user_made programlar1 gorebiliriz.

§# BACKUP ALMA : Files — Utility — Backup of saveset — All . Bu islemi yapmadan 6nce USB memory stick takilmis
olmalidir. Backup siiresi ortalama 1 dakika stirmektedir.

@ BACKUP YUKLEME : Restore of saveset — All . Conf-load ve conf-save yapilmas1 unutulmamali!!

Utility-Device Change-User directory : (Ram-disk)
XD : Flash Disk

Backup yiiklendiginde system dosyast ....C4G (6zel dosyalar, yani sadece read-only dosyalar) yiikklenmez. Bunlar1 ayri
olarak yiikliiyoruz. Flash diskimizin icindeki XD\SYS klasorii iginden .C4G uzantili dosyayr UD\SYS klasorii igine
yiikleriz. Configure\Save yapip cold restart yapiyoruz.
Ornek: EXEC $CAL_[DATA]:=0 ¢akip eski degerine getirmek igin yukaridaki sekilde kullaniriz.
**#* PDL’de program satirlarindan robotu hareket ettirebilmek i¢in tiim programlar deactivate edilir, IDE kapatilir, TP-
INT acilir. Prog-Edit yapip acitigimiz programda her satir icin run ve start yapariz.
##* Eger RBC saglam, SCC yiiklii degil ve backupimiz yoksa

MOUNT RD: (nereden yiikleyecegimizi, bilgi alacagimizi seciyoruz.)

SEND *.* (otomatik olarak FD’ye yiikliiyor. Bu sayede backup: aliyoruz)
Bagka bir yolu da laptopla yapmak; ilk bagta CATEMP1\KERMIT.EXE programini ¢alistiriyoruz.

Laptopta SET SPEED 38400
SERVER

TP’de SPEED 38400
SEND *.*

Bu sekilde de backup alabiliyoruz (baglant1 Floppy’e giren kablo ile yapilacak).
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SOFTWARE YUKLEME

okok Eski sistemde 3 disket vard1. 2 ve 3 hepsinde ayn: 1. disket robotun tipine gore degisiyordu. 2 ve 3. disketler bir
tek versiyon farkliysa farkli oluyordu.
C4G’de ise sadece 1 adet CD var, her tip robot bilgileri bunun icinde var (Ver.2.51 ve TP’de goziikiiyor.)

Kisayol ile =3 properties’e girip “File Transfer Folder’dan robotun software bilgilerini nereden alacagini
yazariz.

D:\SwC4G_2.51 (CD’den)
Simdi ya TP’den ya da laptoptaki emulatorden sistem software’ini tekrar yiikleyecegiz.

Conf-Cntrl-Restart-Reload-Upgrade : Sadece 5.51°den 5.53’e gibi kiiciik versiyon degisimlerinde kuyllaniliyor ve pek
birsey sormuyor.

TP’den yiiklerken ;

Setup-ReloadSw-C4G dosyasi segilir. COMP: ve FULL: se¢enekleri igaretlenir.
Bunlar1 yaptiktan sonra OK deriz ve yiikleme iglemi baslar, belli bir siire sonra otomatik cold-restart olur. Daha sonra ;

Device : Comp : (eger laptoptan yiikliiyorsak) XD: (flasdiskten yiikliiyorsak) bir tanesi secilir.
Family Robot : NH2, NH4,... seceneklerinden NH4 segilir.
Type Robot  : Robotun iizerindeki etiketten aliriz.
NH4 200-2,7 (Kilo(tasima kapasitesi)-metre(ulastigi max.mesafe))
Assi ausiliari  : (harici eksen sayisi)
Nessun asse ausiliario: Sifir anlaminda
Slitta : Muhtemelen tucker i¢in
Pinza electrica : Muhtemelen servo tabanca icin
Numero seriale robot : Etiketten robot seri numarasi yazilir.
Lingua C4G  : Menii dilini seciyoruz.

Salva yapip kaydediyoruz ve fine’a basiyoruz.
Setup-Execute-Sysinfo-Arm : icinde sistem identifier’dan robotun nosunu goriiriiz.

TCP NOKTASI AYARLAMA

Sayfa 48/84’te robot flange uzunluklar1 var.
2 tane tool’u takabilecegimiz delik var, bu 2 deligi de kullanarak TCP noktasini 6gretmek miimkiin.

-350

”Tool calculation” software’ini install ederken bize XTOOL, YTOOL ve ZTOOL u soruyor.
SETUP meniisiinden Toolframe dosyasina girilir ve TO_SET islemine baglanir.

1-Tool : Robota monte edilmis ekipmanin (tabanca,vs...) boyutlarin1 6lgmek icin kullantyoruz (Local tool). Bunun
disinda yere monte edilmis tabancanin da boyutlarin1 6l¢gmek i¢in kullanilir (Remote tool). Genis aciklamasi
asagidadir.
2-Uframe: Bir tane referans noktasi tanitip X ve y ayrica origin noktasina gotiiriip bu degerleri 6gretiyoruz. Origin
aldigimiz nokta framemimiz olur.
X A
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origin

Tek bir frame tanitip bu frame’e 150 nokta kaydedersek diyelim, baska bir frame tanitip noktalar1 modifiye etmeye gerek
kalmadan kaydirabiliriz.

150 nokta

1. frame Y 2. frame

3-Positioner:  Ark kaynagindaki gibi kullanilan doner fikstiiriin ta kendisidir. Bunlarin 6rnegini Comau cd’sinin ilk
sayfasindaki “positioner COMAU”dan gorebiliriz. Robot harici bir eksen olarak positioner: kontrol eder. Bu yiizden
encoder ve servo siiriiciisti vardir.

4-Conveyor:  Robot kontrol etmez ama yine tizerinde encoder var. Robot buna gore hareket eder.

TOOL islemini yaparken ;

F1’e basiyoruz, daha sonra tabanca 6.eksende ise LOCAL TOOL F1’e , baska bir yerde ise F2’ye basacagiz.
Daha sonra Tool sayisini giriyoruz [1...18] ; tabanca sayisina gore 1 veya 2 (ayr1 ayr1 kullanmak isimizi kolaylagtirir).
Biz 1’i segiyoruz.

Tool’u 6lgmenin 2 yolu var.

TOTAL (F1)

Bu method flanga taktigimiz cubugu kullanarak ve bilinen bir referans noktasi kullanarak yapilir. {1k basta bizim ¢ubugu
referans noktasina daha sonra tabancanin ucunu bu referans noktasina getiririz.

Change values’tan (F2) degerleri degistiriyoruz. Xtool:0 Ytool:-350 Ztool:-75 (sayfa 48/84)

*##% Degerleri girmeden once robotu hareket ettirirsek 6.eksendeki flange’in orta noktasi etrafinda doniiyor (BASE’te
iken). Degerleri girdikten sonra monte ettigimiz 200mm’lik ¢cubugun ucunun etrafinda doniiyor.

Robotun 200 mm’lik ¢cubugunu belirledigimiz referans noktasina gotiirlip MOVE PERFORMED(F1), daha sonra tool’un
ucunu referans noktasina gotiiriip MOVE PERFORMED(F1) yapiyoruz.

Tabanca elektrot ucu ve ¢ivi ucu arasinda
3 mm olmali.

Orient z-tool required along + z base olmali; + olmasinin sebebi tabancadan kaynaklidir. F4 ile degistirmek miimkiin.

Gazalt1 kaynak robotunda; Punta robotunda;
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MIG PUNTA

-

4 POINTS METHOD(F3)
Bu methodda ¢ubuga ihtiyacimiz yok. Tool olarak 6.eksendeki flansa yerlestirdigimiz ¢ubugu belirledigimiz bir referans
noktasinda robotun en az 4 farkli pozisyonu i¢in tanitiyoruz.

PARTIAL METHOD (istasyonun icinde sabit bir ¢ivi noktamiz olmal1)

Bunun icin ilk etapta robot kurulurken en az 1 defa TOTAL metodu kullanilarak tool tanitilmig olmali (sabit ¢ivi
noktasinda). Daha sonra yapilacak olan tiim iglemlerde partial metodu kullanilir ve sadece tool’un ucu kullaniliyor (200
mm’lik ¢ubuk kullanilmiyor).

Identification of payload (opsiyonel) : bizde bu yok.

WINSPLIT : Word sayfalarini (dosyalarini) *.txt dosyasina ¢evirir. Burada degisik yapiyoruz.
WINBACK : Bununla uzantilar1 tekrar *.win yapip bilgisayarda START meniisiinden RUN komutunda CMD yazip
DOS’a cikiyoruz. Backup aldigimiz dosyay1 segiyoruz.

C:\STATION 40 R4 Bunun i¢inde uzantis1 *.win olan dosyalari segeriz.

DOS’ta winsplit yazarsak bizden .win uzantili dosyayi istiyor, bunu secip .txt’e ¢eviririz ve daha sonra gene dosta edit
dosya ismi.txt yazarsak degisiklik yapacagimiz dosya ¢ikiyor. Degisiklik yaptiktan sonra save edip ¢ikiyoruz. Daha
sonra winback programi ¢aligtirilir. Dosya ismini yazariz, degisiklik yaptigimiz dosyayi (.txt) eski uzantisili haline (.win)
ceviririz ve yarattigimiz *.txt dosyalarini sileriz, burada dikkat etmek gerekir, CALIB 1.txt dosyasini silmemeliyiz.

UFRAME :
SETUP-UFRAME(F2)

LOCAL UFRAME(F1) : Tool 6.eksende
UFRAME REMOTE TOOL(F2) : Tool 6.eksende degil, baska yerde.

Warning : Uzerindeki $Tool’'u kontrol et, Frame’i olustururken TP ekraminda yazan XYZAER degerlerini
kullanacagim.

F1 : continues (devam etmek i¢in)

F2 : change values : X,Y,Z,A,E,R’de degisiklik yapmak i¢in.

- Simdi parca lizerinde origin noktas1 belirleyip, tool’un ucunu bu noktaya getirecegiz ve move performed (F1)
tusuna basilacak.
- Sonra robotu x pozisyonuna getir, move performed(F1) tusuna bas.
- Sonra robotu y pozisyonuna getir, move performed(F1) tusuna bas.
- Save et (F2). Frame numarasi veriliyor.
***Framesiz ¢aligmasi istenen bolgelerde aframe(0) komutu kullanilmali.
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HELP 1/0 NASIL. HAZIRLANIR ?

- (C3G’de TOOLS 1 disketinden helpIO2.cod ve helplO.cod dosyalar1 robot panelinin ramdiskine kopyalanir.

- Bazi komutlar eklemek icin helpIO.cod dosyasinin i¢ine girilir(EDIT), ya da bilgisayarda edit edilip sonradan
yiiklenebilir.

- Dabha sonra startup dosyasina asagidaki komutlar eklenir.

SYS_CALL (‘ml’, ‘helpio2’)
9 L] —> P’y
SYS_CALL (‘pg’, ‘helpio’) C3G’DE

SYS_CALL (‘m!’, ‘ud:/helpio2’) > AG'DE
SYS_CALL (‘m!l’, ‘ud:/helpio’) CaG

- Prog-Save yapilir ve daha sonra CCRC yapilir.

- HelplIO ve helpIlO2 dosyalarini 6ncelikle CD’den alip Ramdiske atmak lazim, sonra edit.

- Display-Vars-Word-Shift+7(/ isaretini ¢ikarmak i¢in)-ctrl+end’e basinca yazdigimiz agiklamalar goriiliir.
- H4 RZDC1470 : Robotun konfigiirasyonunu belirtiyor (H4-standart).

k% Opnemli Not: C3G’de motor-on yaptigimizda robottan bir inleme sesi geliyorsa (¢ok tiz bir ses) bu motorun
tipiyle invertoriin frekansinin tutmamasindan kaynaklanir ve bunu SAU2 ana karti iizerindeki G7’nin uglarim
kopriileyerek gideririz.*****%*

Robot panosunda islemciyi mesgul etmeden
siirekli aktif halde calisan programlara érnek

Islemciyi mesgul etmeden(loop seklinde calismayacak) bir program yaratip siirekli aktif kalmasini saglayarak robot
parcayi diislirdiigiinde alarm verdirecegiz.

PROGRAM mon_sig NOHOLD
CONST
ic_panel_inputu = 1915
dis_panel_inputu = 1916
VAR dummy : boolean (FALSE) NOSAVE
ROUTINE sendsig (n:integer; stato:BOOLEAN) EXPORTED FROM Irobot
ROUTINE SEND_14 (flag:BOOLEAN)
BEGIN
sendsig (ic_panel_inputu, flag)
If flag then
ENABLE CONDITION [251]
ELSE
ENABLE CONDITION [250]
ENDIF
END SEND_14
ROUTINE SEND_15 (flag:BOOLEAN)
BEGIN
sendsig (dis_panel_inputu, flag)
If flag then
ENABLE CONDITION [253]
ELSE
ENABLE CONDITION [252]
ENDIF
END SEND_15
BEGIN
CONDITION[250] :
WHEN $DIN[14] = ON DO
Send_14 (TRUE)
END CONDITION
CONDITION[251] :
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WHEN $DIN[14] = OFF DO
Send_14 (FALSE)
END CONDITION
CONDITION]252] :
WHEN $DIN[15] = ON DO
Send_15 (TRUE)
END CONDITION
CONDITION]253] :
WHEN $DIN[15] = OFF DO
Send_15 (FALSE)
END CONDITION
IF $DIN[14]=ON THEN
ENABLE CONDITION [250]
ELSE
ENABLE CONDITION [251]
ENDIF
IF $DIN[15]=ON THEN
ENABLE CONDITION [252]
ELSE
ENABLE CONDITION [253]
ENDIF
CYCLE
WAIT FOR DUMMY
DUMMY :=FALSE
END mon_sig

o Dummy: herhangi bir isim de kullanabiliriz yeter ki listte tanitilan var ve en asagida cycle kisminda yazan isim
esit olsun.

*** Flag: hicbir sey yazilmadan degeri her zaman TRUE’dur. Yani “IF FLAG THEN $DOUT[11]=TRUE” VE “IF
FLAG =TRUE THEN $DOUT](11]=TRUE” satirlar1 ayndur.

otk CONDITION’lar bir cevrim halinde ¢aligmaz, tetiklenmek iizere arka planda siirekli beklerler.

%k “Wait for dummy” sayesinde program deaktif olmuyor ve devamli burada bekliyor. Arkadaki condition’lar ise
sinyallerin durmuna gore degisir.

PROGRAM mon_sig2 NOHOLD
CONST

fc_panel_inputu = 1915

Dis_panel_inputu = 1916
VAR input_14_old, input_15_old : BOOLEAN (FALSE) NOSAVE
ROUTINE sendsig (n: INTEGER; stato: BOOLEAN) EXPORTED FROM Irobot
BEGIN
CYCLE

input_14_old :=$DIN[14]

input_14_old :=$DIN[15]

sendsig (i¢_panel_inputu,input_14_old)

sendsig (dis_panel_inputu,input_15_old)
WAIT FOR ($DIN[14] < > input_14_old) OR ($DIN[15] < > input_15_old)
END mon_sig2

FREN KACIRAN BiR MOTOR DEGISTIRILDIKTEN SONRA
ESKi NOKTALARI BiREBIR ELDE ETMEK iCIN

C3G’de motor ¢alistyor fakat fren kagiriyorsa (yani motor tam olarak bozuk degilse) ve motoru degistireceksek sonradan
noktalarda kaciklik yasamamak i¢in kompresorii fren kagiran motorda kullanarak motoru degistirdikten sonra tam olarak
ayni noktalar1 elde etmek miimkiin.
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[lk basta yeni bir program aciyoruz ve 2 nokta tanitiyoruz (prog-open-REF olsun). Tanitacagimiz 2 nokta fikstiirde

robotun ulasabilecegi rahat bir nokta olacak ve kompresorii buraya monte edecegiz. .

Kompresor(sart renkli) kenedin iizerine takili. Ilk nokta referans
noktasi olacak ve tool’a alip —z,+z eksenini kullanarak rahat ve dik
olarak robot tabancasinin kompresoriin hareketli ¢ivisine bastigim
goriiriiz. Ik noktay1 belirledigimizde kompresorii sifirlamaliyiz.
Daha sonra hareket ettirir ve civiyi ittirdigimizde kolaylik olsun
diye yuvarlak bir rakam seceriz. 2.nokta Ol¢ii aletini dik olarak
itecek sekilde olmali. Bu 2.noktaya geldikten sonra 6rnegin 10 mm
goriiyorsak, sifirhyoruz,bu sefer ilk noktaya aldigimizda —10 mm
deger okuyacagiz. Kompresor yeni motor takilana kadar aym
sekilde kalmali.

Daha sonra motoru degistiririz ve CAL’dan kalibrasyonu cakariz. Eger noktalar kagiksa, robotu tekrar yeni agtigimiz
programdaki 2.noktaya gotiiriiriiz ve olcii aletinin degerine bakariz. Ornegin ekranda 8,85mm gordiiysek orijinali 10
mmdir. Bu durumda ;

EXEC: WRITE LUN_TP (ARM-JNTP,NL) yaptigimizda eksenlerin o anki durumunu goriiriiz.
Ornegin 183000, 78000, 126000,97000, 55000, 41000 ¢iksin. Daha sonra eger 3.eksen motoru degistiyse 3. eksenin
degerini bir yere not aliriz. Sonra TP’den 6l¢ii aletinde 10mm’yi gorecek sekilde (TOOL segiliyken) robotu ileri veya
geri hareket ettiririz.(DIKKAT!! Kaciklik 2 kat ise yon hatas1 yapmusizdar.)
10 mm.’yi goriince tekrar

EXEC:WRITE LUN_TP(ARM_JNTP,NL) yapip eksenlerin yeni degerine bakariz.

183000, 78000, 125888, 97000, 55000, 41000. Bu durumda kaydettigimiz 3.eksenin ilk degerinden 2.degeri
¢ikaririz.(126.000-125.888=0.112 : aradaki kaciklik) Daha sonra robotu kalibrasyon noktasina gétiiriiriiz. EXEC: MOVE
ARMI[1] BY (,,0.112) yapip start’a bastigimizda 3.eksen yazdigimiz deger kadar hareket eder. Daha sonra CONFIG-
ARM-CAL’da o anki degeri ¢akariz ve tekrar 6l¢ii aletinin oldugu yerdeki noktaya goétiiriip kontrol ederiz, eger ¢cok az
bir kaciklik varsa bu 6nemli degildir.

ROBOTTA MANUEL HIZI AYARLAMA

Once read-only olan $man_scale degiskenini read&write’a geviriyoruz.

EXEC: - i « miywP 2050 @ O yapiyoruz ve bu sayede read-only dosyalara girebiliyoruz. Normalde orijinal robot
hizimiz  0.150 P-mastlarda farkli. Daha sonra EXEC: $man_scale:=0.3 yaparsak ve EXEC WRITE LUN_TP
($man_scale,NL) yaparsak hiz1 degistirdigimizi goriiriiz.

PROGRAM prog_0 EZ, PROG_ARM = 1, STACK = 2048

- First created 05.11.01 -
-- Last update : 16.08.02 --

-- by adnan okyar --

-- power bilisim --

CONST
e LIS
--\\ profdp inputs and
--\\ outputs addresses

ADNAN OKYAR (2001-2009)

|
G
Power Automation&Robot Systems LT O o

adnan.okyar @powerotomasyon.net ~ www.powerotomasyon.net




== TALLTEELL LRV

--\\ robot outputs

LIRS

home_position = 1801

tipchng_running = 1803

tipchange_pos = 1804

tipdressing = 1805

end_of_program = 1806

program_in_execution = 1807

end_of _weld_1 = 1809

--\\ orange lamp blinks

prealarm_elec = 1812

--\\ orange lamp on

alarm_elec = 1813

workarea_free_to_op = 1912

LALLM

--\\ robot inputs

LILILITIAMNAANNY

start_program = 2601

req_tipchng = 2609

tipchange done =2610

req_tipdress = 2613

workarea_free_from_op =2712

LILILITIAMANAANY

--\\ robot flaps

LALLM

open_flapl = 2001

close_flapl =2002

open_flap2 = 2003

close_flap2 = 2004

--/1*

flap1_open = 2801

flap1_close = 2802

flap2_open = 2803

flap2_close = 2804
VAR

time_swb : INTEGER EXPORTED FROM by_power

time_lwb : INTEGER EXPORTED FROM by_power

model : INTEGER EXPORTED FROM prog_0

stepperl : BOOLEAN EXPORTED FROM prog_0

stepper2 : BOOLEAN EXPORTED FROM prog_0

pnt0001j : JOINTPOS

home_pos : JOINTPOS EXPORTED FROM Irobot
ROUTINE press(ai_wprog : INTEGER) EXPORTED FROM sb_appl
ROUTINE tf(ai_tool_idx, ai_frame_idx : INTEGER) : INTEGER EXPORTED FROM tt_tool
ROUTINE rtf(ai_rmt_tool_idx, ai_rmt_frame_idx : INTEGER) : INTEGER EXPORTED FROM tt_tool
ROUTINE z(ai_zone : INTEGER) : INTEGER EXPORTED FROM hmove
ROUTINE vl(ar_lin_spd : REAL) : REAL EXPORTED FROM hmove
ROUTINE ver EXPORTED FROM hmove
ROUTINE v(ai_spd : INTEGER) : INTEGER EXPORTED FROM hmove
ROUTINE orn(ai_orn_type : INTEGER) : INTEGER EXPORTED FROM hmove
ROUTINE mp(ai_ref, ai_spd, ai_zone : INTEGER) : INTEGER EXPORTED FROM hmove
ROUTINE gp(ai_ref : INTEGER; ar_lin_spd : REAL; ai_zone, ai_orn_type : INTEGER) : INTEGER EXPORTED
FROM hmove
ROUTINE ap(ai_ref, ai_orn_type : INTEGER) : INTEGER EXPORTED FROM hmove
ROUTINE check_home EXPORTED FROM prog_0
ROUTINE reset_ios EXPORTED FROM prog_0
ROUTINE close_flaps EXPORTED FROM prog_0
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ROUTINE open_flaps EXPORTED FROM prog_0
ROUTINE check_stepper EXPORTED FROM prog_0
ROUTINE gun_stepper2 EXPORTED FROM prog 0
ROUTINE gun_stepperl EXPORTED FROM prog 0
ROUTINE check_stepper2 EXPORTED FROM prog_0
ROUTINE check_stepper] EXPORTED FROM prog_0
ROUTINE weld_init EXPORTED FROM sb_appl
ROUTINE dcp_fault(ai_numero_allarme : INTEGER; as_mod_name : STRING) EXPORTED FROM Irobot
ROUTINE code_prg : INTEGER EXPORTED FROM Irobot
ROUTINE home_check EXPORTED FROM Irobot
ROUTINE sendsig(n : INTEGER; stato : BOOLEAN) EXPORTED FROM Irobot
ROUTINE waitsig(n : INTEGER; stato : BOOLEAN) EXPORTED FROM lrobot
ROUTINE a_tool(ai_t_idx : INTEGER) EXPORTED FROM tt_tool
ROUTINE 1301hr2_swb EXPORTED FROM prog_1
ROUTINE 1301hr2_Iwb EXPORTED FROM prog_2
ROUTINE 130lhr1_swb EXPORTED FROM prog_1
ROUTINE 130lhr1_Iwb EXPORTED FROM prog_2
ROUTINE 130rhr2_swb EXPORTED FROM prog_1
ROUTINE 130rhr2_lwb EXPORTED FROM prog_2
ROUTINE 130rhr1_swb EXPORTED FROM prog_1
ROUTINE 130rhr1_lwb EXPORTED FROM prog_2
ROUTINE x201hr2_swb EXPORTED FROM prog_1
ROUTINE x201hr2_lwb EXPORTED FROM prog_2
ROUTINE x20lhr1_swb EXPORTED FROM prog_1
ROUTINE x201lhr1_lwb EXPORTED FROM prog_2
ROUTINE x20rhr2_swb EXPORTED FROM prog_1
ROUTINE x20rhr2_Iwb EXPORTED FROM prog_2
ROUTINE x20rhr1_swb EXPORTED FROM prog_1
ROUTINE x20rhr1_Iwb EXPORTED FROM prog_2
ROUTINE x201hr3_swb EXPORTED FROM prog_1
ROUTINE x201hr3_lwb EXPORTED FROM prog_2
ROUTINE x20lhr4_swb EXPORTED FROM prog_1
ROUTINE x20lhr4_lwb EXPORTED FROM prog_2
ROUTINE x20rhr3_swb EXPORTED FROM prog_1
ROUTINE x20rhr3_Iwb EXPORTED FROM prog_2
ROUTINE x20rhr4_swb EXPORTED FROM prog_1
ROUTINE x20rhr4_Iwb EXPORTED FROM prog_2
ROUTINE x301hr2_swb EXPORTED FROM prog_1
ROUTINE x301hr2_lwb EXPORTED FROM prog_2
ROUTINE x30lhr1_swb EXPORTED FROM prog_1
ROUTINE x301lhr1_lwb EXPORTED FROM prog_2
ROUTINE x30rhr2_swb EXPORTED FROM prog_1
ROUTINE x30rhr2_Iwb EXPORTED FROM prog_2
ROUTINE x30rhr1_swb EXPORTED FROM prog_1
ROUTINE x30rhr1_Iwb EXPORTED FROM prog_2
ROUTINE x301hr3_swb EXPORTED FROM prog_1
ROUTINE x301hr3_lwb EXPORTED FROM prog_2
ROUTINE x30lhr4_swb EXPORTED FROM prog_1
ROUTINE x30lhr4_lwb EXPORTED FROM prog_2
ROUTINE x30rhr3_swb EXPORTED FROM prog_1
ROUTINE x30rhr3_Iwb EXPORTED FROM prog_2
ROUTINE x30rhr4_swb EXPORTED FROM prog_1
ROUTINE x30rhr4_Iwb EXPORTED FROM prog_2
ROUTINE service EXPORTED FROM prog_34

ROUTINE tipdress EXPORTED FROM prog_33

ROUTINE incl_appl(ab_sts : BOOLEAN) EXPORTED FROM sb_appl
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ROUTINE main EXPORTED FROM prog_0

ROUTINE open_flaps

BEGIN
sendsig(close_flap1, OFF)
sendsig(close_flap2, OFF)
sendsig(open_flap1, ON)
sendsig(open_flap2, ON)
DELAY 2000

sendsig(open_flap1, OFF)
sendsig(open_flap2, OFF)

END open_flaps

ROUTINE close_flaps
BEGIN
sendsig(open_flap1, OFF)
sendsig(open_flap2, OFF)
DELAY 1000
sendsig(close_flapl, ON)
sendsig(close_flap2, ON)
END close_flaps

ROUTINE reset_ios

BEGIN
$SWORDI[19] :=0
BIT_CLEAR($WORD
BIT_CLEAR($WORD
BIT_CLEAR($WORD
BIT_CLEAR($WORD
BIT_CLEAR($WORD
BIT_CLEAR($WORD
BIT_CLEAR($WORDJ[18], 8)

[18],2
[18],3
[18], 4
[18].5
[18],6
[18],7
[1
BIT_CLEAR($WORDI18], 9)
[
[
[
[1
[
[
[1

BIT_CLEAR($WORDI18], 10)
BIT_CLEAR($WORDI[18], 11)
BIT_CLEAR($WORDI[18], 12)
BIT_CLEAR($WORD
BIT_CLEAR($WORD
BIT_CLEAR($WORD
BIT_CLEAR($WORD
END reset_ios

8], 13)
81, 14)
81, 15)
8], 16)

1
1

ROUTINE check_home

BEGIN
home_check
sendsig(home_position, ON)
close_flaps

END check_home

ROUTINE check_stepper

BEGIN
LIS
--\\ ¢3g---> swim
-- $word[101] bit 6 tipdress done
-- $word[101] bit 7 tipchange done
--\\ ¢3g <--- swim
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-- $word[109] bit 5 tipdress request
-- $word[109] bit 6 pre-alarm elec
-- $word[109] bit 7 tipchange request
I
IF BIT_TEST($WORD[109], 7, ON) OR BIT_TEST($WORDI[26], 9, ON) THEN
GOTO tip2
ENDIF
IF BIT_TEST($WORD[109], 5, ON) OR BIT_TEST($WORDI[26], 13, ON) THEN
BIT_CLEAR($WORDJ18], 1)
BIT_SET($WORDI 18], 5)
tipdress
BIT_SET($WORD[101], 6)
DELAY 500
BIT_CLEAR($WORD[101], 6)
reset_ios
check_home
ELSE
IF BIT_TEST($WORD[109], 6, ON) THEN
BIT_SET($WORD]J18], 12)
DELAY 250
BIT_CLEAR($WORDI[18], 12)
ELSE
IF BIT_TEST($WORD[109], 7, ON) OR BIT_TEST($WORDI26], 9, ON) THEN
tip2::
BIT_CLEAR($WORDI18], 1)
BIT_SET($WORD][ 18], 3)
BIT_SET($WORD[18], 13)
DELAY 500
BIT_CLEAR($WORD][ 18], 13)
service
BIT_SET($WORD[101], 7)
DELAY 500
BIT_CLEAR($WORDI[101], 7)
BIT_CLEAR($WORDI18], 3)
BIT_SET($WORD][18], 5)
-- tipdress
BIT_SET($WORD[101], 6)
DELAY 500
BIT_CLEAR($WORD[101], 6)
reset_ios
check_home
ELSE
ENDIF
ENDIF
ENDIF
END check_stepper

ROUTINE gun_stepper2
BEGIN
BIT_CLEAR($WORDI18], 1)
IF BIT_TEST($WORD[102], 4, ON) THEN
GOTO serv2
ENDIF
IF (stepper2 = TRUE) OR BIT_TEST($WORDI[26], 13, ON) THEN
-- BIT_SET($WORD][18], 5)
BIT_SET($WORD[101],9) --bit 1
$TERM_TYPE := FINE
$ARM_SPD_OVR :=50
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$SARM_ACC_OVR :=50

$SARM_DEC_OVR =50

tipdress

$SARM_SPD_OVR =100

$SARM_ACC_OVR := 100

$SARM_DEC_OVR := 100

ELSE
serv2::

IF BIT_TEST($WORD[102], 4, ON) OR BIT_TEST($WORD|[26], 9, ON) THEN
BIT_SET($WORD[18], 3)
BIT_SET($WORDJ[101],9) --bit1
$TERM_TYPE := FINE
$SARM_SPD_OVR :=50
$SARM_ACC_OVR :=50
$SARM_DEC_OVR =50
service
$SARM_SPD_OVR :=100
$SARM_ACC_OVR =100
$SARM_DEC_OVR :=100
BIT_SET($WORDI[101], 7)
DELAY 500
BIT_CLEAR($WORDI[101],7)
BIT_CLEAR($WORD[18], 3)
-- BIT_SET($WORD|[18], 5)
$SARM_SPD_OVR =50
$SARM_ACC_OVR :=50
$SARM_DEC_OVR =50
-- tipdress
$SARM_SPD_OVR :=100
$SARM_ACC_OVR := 100
$SARM_DEC_OVR := 100
BIT_CLEAR($WORDI[102], 4)
-- reset_ios
-- check_home

ELSE

ENDIF

ENDIF
END gun_stepper2

ROUTINE gun_stepperl
BEGIN
BIT_CLEAR($WORDJ[18], 1)
IF BIT_TEST($WORDI[102], 3, ON) THEN
GOTO servl
ENDIF
IF (stepperl = TRUE) OR BIT_TEST($WORD[26], 13, ON) THEN
-- BIT_SET($WORD[18], 5)
BIT_SET($WORDJ[101],9) --bit1
$TERM_TYPE := FINE
$SARM_SPD_OVR =50
$SARM_ACC_OVR :=50
$SARM_DEC_OVR =50
tipdress
$SARM_SPD_OVR =100
$SARM_ACC_OVR := 100
$SARM_DEC_OVR := 100
ELSE
servl::
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IF BIT_TEST($WORDI[102], 3, ON) OR BIT_TEST($WORD][26], 9, ON) THEN

BIT_SET($WORD[18], 3)
BIT_SET($WORDJ[101],9) --bit1
$TERM_TYPE := FINE
$SARM_SPD_OVR :=50
$SARM_ACC_OVR =50
$SARM_DEC_OVR =50
service
BIT_SET($WORDI[101], 7)
DELAY 500
BIT_CLEAR($SWORDI[101], 7)
BIT_CLEAR($SWORDI[18], 3)
-- BIT_SET($WORD[18], 5)
-- tipdress
BIT_CLEAR($SWORD[102], 3)
-- reset_ios
-- check_home
$SARM_SPD_OVR := 100
$SARM_ACC_OVR := 100
$SARM_DEC_OVR :=100
ELSE
ENDIF
ENDIF
END gun_stepperl

ROUTINE check_stepper2
BEGIN
IF BIT_TEST($WORD[109], 5, ON) THEN
stepper2 := TRUE
ELSE
IF BIT_TEST($WORD[109], 7, ON) THEN
BIT_SET($§WORDJ[102], 4)
BIT_SET($WORD[18], 13)
DELAY 500
BIT_CLEAR($WORDIJ18], 13)

ELSE
IF BIT_TEST($WORD[109], 6, ON) THEN
BIT_SET($WORDJ[ 18], 12)
DELAY 500
BIT_CLEAR($WORDJ[18], 12)

ELSE
ENDIF
ENDIF
ENDIF
END check_stepper2

ROUTINE check_stepperl
BEGIN
IF BIT_TEST($WORD[109], 5, ON) THEN
stepperl := TRUE
ELSE
IF BIT_TEST($WORDI[109], 7, ON) THEN
BIT_SET($WORD[102], 3)
BIT_SET($WORD[18], 13)
DELAY 500
BIT_CLEAR($WORDI[18], 13)
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ELSE
IF BIT_TEST($WORD[109], 6, ON) THEN
BIT_SET($WORD[18], 12)
DELAY 500
BIT_CLEAR($WORD[18], 12)
ELSE
ENDIF
ENDIF
ENDIF
END check_stepperl

ROUTINE main

BEGIN
$TERM_TYPE := FINE
reset_ios
stepperl := FALSE
stepper2 := FALSE
weld_init -- Initialize weld
press(1)
DELAY 500
home_pos := pnt0001]
SYS_CALL('ms', 'lrobot")
home_check
sendsig(home_position, ON)

jumpl::
$BIT[100] := OFF
$BIT[101] := OFF
$BIT[133] := OFF
$BIT[134] := OFF
reset_ios
stepperl := FALSE
stepper2 := FALSE
$TERM_TYPE := FINE
incl_appl(ON)

press(1)
home_check
sendsig(home_position, ON)
WIN_CLEAR(WIN_CLR_ALL)
WRITE (ROBOT IS IN HOME POS', NL)
WRITE (" ',NL)
WRITE (‘'waitsig START PROGRAM, NL)
WHILE BIT_TEST($WORD[26], 1, OFF) DO
IF ($FDIN[34] = ON) AND (SCRN_GET(PDV_TP) = SCRN_USER) THEN -- AKO JE NEKO PRITISNUO
DUGME NA USER_SCREEN-u
WAIT FOR ($BIT[100] = TRUE) OR ($BIT[101] = TRUE) -- BIT 100 SET THE GUN, BIT 101 EXIT
IF $BIT[101] = TRUE THEN -- AKO JE ODUSTAO OD PROMENE ELEKTRODE
GOTO jumpl
ENDIF
GOTO1_100
ENDIF
IF ($FDIN[33] = ON) AND (SCRN_GET(PDV_TP) = SCRN_USER) THEN
WAIT FOR ($BIT[100] = TRUE) OR ($BIT[101] = TRUE)
IF $BIT[101] = TRUE THEN
GOTO jumpl
ENDIF
GOTO 1_101
ENDIF
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ENDWHILE
waitsig(start_program, ON)
$TIMER[11] :=0
WIN_CLEAR(WIN_CLR_ALL)
WRITE ('waitsig PROGRAM CODE', NL)
SELECT code_prg OF
CASE (0):
GOTO jumpl
CASE (1):
WIN_CLEAR(WIN_CLR_ALL)
WRITE ('CODE 1 RECEIVED', NL)
WRITE (PROG_1 IN EXECUTION', NL) --
WRITE ('swb_model_prog', NL) --
-- swb
model := 1
1301hr1_swb

CASE (2):
WIN_CLEAR(WIN_CLR_ALL)
WRITE ('CODE 2 RECEIVED', NL)
WRITE ('PROG_2 IN EXECUTION', NL) --
WRITE (lwb_model_prog', NL) --
--lwb
model :=2
1301hr1_Iwb

CASE (32):

1_101:: WIN_CLEAR(WIN_CLR_ALL)
WRITE ('CODE 32 RECEIVED', NL)
WRITE (PROG_34 IN EXECUTION', NL)
WRITE (‘Maintenance program', NL)
BIT_CLEAR($WORDI18], 1)
BIT_SET($WORDI 18], 3)
BIT_SET($WORD[18], 13)

DELAY 3000
BIT_CLEAR($WORDI18], 13)
BIT_SET($WORD[101],9) --bit 1
service
BIT_SET($WORD[101], 7)
DELAY 500
BIT_CLEAR($WORDI101], 7)
BIT_CLEAR($WORDI18], 3)
BIT_SET($WORD[18], 5)
BIT_SET($WORD[101],9) --bit 1
tipdress
$BIT[133] := TRUE
BIT_CLEAR($WORDI18], 5)
reset_ios

CASE (33):

1_100:: WIN_CLEAR(WIN_CLR_ALL)
WRITE ('CODE 33 RECEIVED', NL)
WRITE ('PROG_33 IN EXECUTION', NL) --
WRITE ('Tipdress program', NL)
DELAY 3000
BIT_CLEAR($WORDI18], 1)

-- BIT_SET($WORD[18], 5)
BIT_SET($WORD[101],9) --bit 1
tipdress
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$BIT[134] := TRUE
BIT_CLEAR($WORD[18], 5)
reset_ios
ELSE:

dep_fault(2, 'prog_0"
DELAY 500
GOTO jumpl

ENDSELECT

GOTO jumpl
END main

BEGIN
e LTINS
--\\ main program \
== AATAIRAATERALARA VR
main

END prog 0

PROGRAM prog_34 EZ, PROG_ARM = 1, STACK =

2048

VAR pnt0096p, pnt0097p, pnt0098p, pnt0099p : POSITION

pnt0091p, pnt0092p, pnt0093p, pnt0094p, pnt009S5p :
pnt0086p, pnt0087p, pnt0088p, pnt0089p, pnt0090D :
pnt0081p, pnt0082p, pnt0083p, pnt0084p, pnt0085p :
pnt0076p, pnt0077p, pnt0078p, pnt0079p, pnt0080p :
pnt0071p, pnt0072p, pnt0073p, pnt0074p, pnt0075p :
pnt0066p, pnt0067p, pnt0068p, pnt0069p, pnt0070p :
pnt0061p, pnt0062p, pnt0063p, pnt0064p, pnt006Sp :
pnt0056p, pnt0057p, pnt0058p, pnt0059p, pnt0060p :
pnt0051p, pnt0052p, pnt0053p, pnt0054p, pnt00S5p :
pnt0046p, pnt0047p, pnt0048p, pnt0049p, pnt0050p :
pnt0041p, pnt0042p, pnt0043p, pnt0044p, pnt0045p :
pnt0036p, pnt0037p, pnt0038p, pnt0039p, pnt0040p :
pnt0031p, pnt0032p, pnt0033p, pnt0034p, pnt0035p :
pnt0026p, pnt0027p, pnt0028p, pnt0029p, pnt0030p :
pnt0021p, pnt0022p, pnt0023p, pnt0024p, pnt0025p :
pnt0016p, pnt0017p, pnt0018p, pnt0019p, pnt0020p :
pnt0011p, pnt0012p, pnt0013p, pnt0014p, pnt0015p :
pnt0006p, pnt0007p, pnt0008p, pnt0009p, pntO010p :
pnt0001p, pnt0002p, pnt0003p, pnt0004p, pnt000Sp :

CONST
home_position = 1801
workarea_free_to_op = 1912
tipchange _running = 1803
tipchange_pos = 1804
req_tipchng = 2609
tipchange_done =2610
robot_in_toolchange = 2005

VAR

home_pos, rip0000j : JOINTPOS FOR ARM[1] EXPORTED FROM Irobot

tip_reg : INTEGER

choose_num_gun : INTEGER

stepperl : BOOLEAN EXPORTED FROM prog_0
stepper2 : BOOLEAN EXPORTED FROM prog 0

POSITION
POSITION
POSITION
POSITION
POSITION
POSITION
POSITION
POSITION
POSITION
POSITION
POSITION
POSITION
POSITION
POSITION
POSITION
POSITION
POSITION
POSITION
POSITION
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ROUTINE elektromak_2 EXPORTED FROM prog_34
ROUTINE elektromak EXPORTED FROM prog_34
ROUTINE press(ai_wprog : INTEGER) EXPORTED FROM sb_appl

ROUTINE tool_change(ai_tool : INTEGER) EXPORTED FROM tool_ch

ROUTINE tf(ai_t_idx, ai_f num : INTEGER) : INTEGER EXPORTED FROM tt_tool

ROUTINE weld(ai_wprog : INTEGER; ab_before : BOOLEAN) : INTEGER EXPORTED FROM sb_appl
ROUTINE weld_init EXPORTED FROM sb_appl

ROUTINE gun_open_check EXPORTED FROM dgun

ROUTINE gun_open(ab_check : BOOLEAN) EXPORTED FROM dgun

ROUTINE waitsig(n : INTEGER; stato : BOOLEAN) EXPORTED FROM lrobot

ROUTINE sendsig(n : INTEGER; stato : BOOLEAN) EXPORTED FROM Irobot

ROUTINE dcp_fault(ai_numero_allarme : INTEGER; as_mod_name : STRING) EXPORTED FROM Irobot
ROUTINE a_tool(ai_t_idx : INTEGER) EXPORTED FROM tt_tool

ROUTINE check_home EXPORTED FROM prog_0

ROUTINE reset_ios EXPORTED FROM prog_0

ROUTINE gun_semi_open_check EXPORTED FROM dgun

ROUTINE gun_semi_open(ab_check : BOOLEAN) EXPORTED FROM dgun

ROUTINE service EXPORTED FROM prog_34
ROUTINE elektromak_2
BEGIN
MOVE JOINT TO pnt0085p
MOVE JOINT TO pnt0088p
MOVE JOINT TO pnt0089p
MOVE JOINT TO pnt0090p
MOVE JOINT TO pnt0091p
MOVE JOINT TO pnt0092p
MOVE JOINT TO pnt0093p
MOVE JOINT TO pnt0095p
MOVE JOINT TO pnt0096p
END elektromak_2

ROUTINE elektromak

BEGIN
$BIT[101] := ON
$DOUT[32] := ON
$DOUT[27] := ON
$DOUT[20] := ON
$DOUT[29] := ON
MOVE JOINT TO pnt0036p
MOVE JOINT TO pnt0037p
MOVE JOINT TO pnt0038p
MOVE JOINT TO pnt0039p
MOVE JOINT TO pnt0040p
MOVE JOINT TO pnt0041p
MOVE JOINT TO pnt0042p
MOVE JOINT TO pnt0043p
$DOUT[28] := ON
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MOVE JOINT TO pnt0044p
MOVE JOINT TO pnt0045p
MOVE JOINT TO pnt0046p
$DOUT[28] := OFF

MOVE JOINT TO pnt0047p
MOVE JOINT TO pnt0048p
MOVE JOINT TO pnt0049p
MOVE JOINT TO pnt0050p
$DOUT[28] := ON

MOVE JOINT TO pnt0051p
MOVE JOINT TO pnt0052p
MOVE JOINT TO pnt0053p
MOVE JOINT TO pnt0054p
MOVE JOINT TO pnt0055p
$DOUT[28] := OFF

MOVE JOINT TO pnt0056p
--EKEKTROT_KONTROL--
MOVE JOINT TO pnt0057p
--EKEKTROT_KONTROL--
MOVE JOINT TO pnt0058p
MOVE JOINT TO pnt0059p
--EKEKTROT_KONTROL--
MOVE JOINT TO pnt0060p
MOVE JOINT TO pnt0061p
MOVE JOINT TO pnt0062p
MOVE JOINT TO pnt0063p
MOVE JOINT TO pnt0064p
MOVE JOINT TO pnt0065p
MOVE JOINT TO pnt0066p
MOVE JOINT TO pnt0067p
MOVE JOINT TO pnt0068p
MOVE JOINT TO pnt0069p
MOVE JOINT TO pnt0070p
MOVE JOINT TO pnt0071p
MOVE JOINT TO pnt0072p
--EKEKTROT_KONTROL--
MOVE JOINT TO pnt0074p
--EKEKTROT_KONTROL--
MOVE JOINT TO pnt0075p
MOVE JOINT TO pnt0076p
--EKEKTROT_KONTROL--
MOVE JOINT TO pnt0078p
MOVE JOINT TO pnt0079p
MOVE JOINT TO pnt0080p
MOVE JOINT TO pnt0081p
MOVE JOINT TO pnt0082p
MOVE JOINT TO pnt0083p
MOVE JOINT TO pnt0084p

END elektromak

ROUTINE service

BEGIN
sendsig(robot_in_toolchange, OFF)
sendsig(home_position, OFF)
sendsig(workarea_free_to_op, ON)
sendsig(tipchange_running, ON)
BIT_SET($WORD[19], 11)
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BIT_SET($WORDI[19], 12)
$PAR :=tf(0, 0)
MOVE TO home_pos

IF BIT_TEST($WORD[102], 3, ON) OR (stepperl = TRUE) THEN

--TABANCA 863 u AL--
tool_change(1)
sendsig(robot_in_toolchange, OFF)
MOVE TO home_pos

stepperl := TRUE

weld_init

gun_open(ON)

gun_open_check

-- elektromak

press(16)

MOVE JOINT TO pnt0006p
MOVE JOINT TO pnt0030p
$PROG_SPD_OVR :=30
sendsig(tipchange_pos, ON)

-- waitsig(2807, ON)

-- waitsig(2808, ON)

MOVE JOINT TO pnt0007p
$PROG_SPD_OVR := 100
waitsig(tipchange_done, ON)
-- MOVE JOINT TO pnt0003p
-- waitsig(2809, ON)
sendsig(tipchange_pos, OFF)
PULSE $DOUT([17] FOR 500
DELAY 500

PULSE $DOUT/[17] FOR 500
MOVE JOINT TO pnt0006p
MOVE TO home_pos
a_tool(1)

press(16)

gun_open(ON)
gun_open_check

MOVEFLY JOINT TO pnt0011p ADVANCE
MOVEFLY JOINT TO pnt0012p ADVANCE
-- MOVE JOINT TO pnt0013p
MOVE JOINT TO pnt0014p

-- BIT_SET($WORD[102], 1)
$DOUT[27] := ON
BIT_SET($WORD[18], 5)
MOVE JOINT TO pnt0031p
MOVE JOINT TO pnt0015p
MOVE LINEAR TO pnt0027p
gun_semi_open(ON)
gun_semi_open_check

PULSE $DOUT][17] FOR 1000
DELAY 500

PULSE $DOUT[17] FOR 1000
-- DELAY 500

-- PULSE $DOUT(17] FOR 1000
gun_open(ON)
gun_open_check

MOVE JOINT TO pnt0015p
MOVE JOINT TO pnt0014p
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-- MOVEFLY JOINT TO pnt0013p ADVANCE
BIT_SET($WORDI[101], 6)
BIT_CLEAR($SWORD[18], 5)
MOVEFLY JOINT TO pnt0012p ADVANCE
MOVEFLY JOINT TO pnt0011p ADVANCE
-- press(1)
PULSE $DOUT|[17] FOR 1500
DELAY 500
PULSE $DOUT[17] FOR 1500
-- BIT_CLEAR($WORDI[102], 1)
$DOUT[27] := OFF
BIT_CLEAR($SWORD[101], 6)
stepperl := FALSE
MOVE TO home_pos
ELSE
IF BIT_TEST($WORD[102], 4, ON) OR (stepper2 = TRUE) THEN
--TABANCA 864 u AL--
tool_change(2)
sendsig(robot_in_toolchange, OFF)
MOVE TO home_pos
MOVE JOINT TO pnt0010p
stepper2 := TRUE
press(18)
weld_init
gun_open(ON)
gun_open_check
-- elektromak 2

-- MOVE JOINT TO pnt0004p
-- MOVE JOINT TO pnt0005p
$PROG_SPD_OVR :=20
sendsig(tipchange_pos, ON)

-- waitsig(2807, ON)

-- waitsig(2808, ON)

MOVE JOINT TO pnt0008p
waitsig(tipchange_done, ON)
MOVE JOINT TO pnt0035p

$PROG_SPD_OVR := 100
-- MOVE JOINT TO pnt0004p
-- waitsig(2809, ON)
MOVE JOINT TO pnt0032p
sendsig(tipchange_pos, OFF)
MOVE TO home_pos
----KALEMTRAS----
a_tool(2)
press(1)
gun_semi_open(ON)
gun_semi_open_check
MOVEFLY JOINT TO pnt0016p ADVANCE
MOVEFLY JOINT TO pnt0017p ADVANCE
MOVEFLY JOINT TO pnt0018p ADVANCE
MOVE LINEAR TO pnt0099p
MOVE JOINT TO pnt0020p
MOVE LINEAR TO pnt0097p
MOVE LINEAR TO pnt0026p
press(1)
MOVE JOINT TO pnt0033p
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- BIT_SET($WORDI[102], 1)
$DOUT[27] := ON
BIT_SET($WORD[18], 5)
press(18)
PULSE $DOUT[17] FOR 1000
DELAY 500
PULSE $DOUT[17] FOR 1000
DELAY 500
PULSE $DOUT[17] FOR 1000
DELAY 500
gun_open(ON)
DELAY 500
gun_open_check
MOVE LINEAR TO pnt0026p
MOVE LINEAR TO pnt0097p
gun_semi_open(ON)
gun_semi_open_check
MOVE LINEAR TO pnt0098p
BIT_SET($WORDI[101], 6)
MOVE JOINT TO pnt0018p
PULSE $DOUT[17] FOR 500
DELAY 500
PULSE $DOUT/[17] FOR 500
BIT_CLEAR(SWORDI[18], 5)
MOVEFLY JOINT TO pnt0017p ADVANCE
BIT_CLEAR($WORDI[101], 6)
-- BIT_CLEAR($WORD[102], 1)
$DOUT[27] := OFF
MOVEFLY JOINT TO pnt0016p ADVANCE
stepper2 := FALSE
MOVE TO home_pos
ENDIF
ENDIF

END service
BEGIN

service
END prog_34

PROGRAM prog_1 EZ, PROG_ARM = 1, STACK = 2048

VAR pnt0295p, pnt0296p : POSITION
jnt0007j, jnt0008j : JOINTPOS FOR ARM[1]

pnt0290p, pnt0291p, pnt0292p, pnt0293p, pnt0294p :
pnt0285p, pnt0286p, pnt0287p, pnt0288p, pnt0289p :
pnt0279p, pnt0281p, pnt0282p, pnt0283p, pnt0284p :
pnt0274p, pnt0275p, pnt0276p, pnt0277p, pnt0278p :
pnt0269p, pnt0270p, pnt027 1p, pnt0272p, pnt0273p :
pnt0264p, pnt0265p, pnt0266p, pnt0267p, pnt0268p :
pnt0259p, pnt0260p, pnt0261p, pnt0262p, pnt0263p :
pnt0254p, pnt0255p, pnt0256p, pnt0257p, pnt0258p :
pnt0249p, pnt0250p, pnt0251p, pnt0252p, pnt0253p :
pnt0244p, pnt0245p, pnt0246p, pnt0247p, pnt0248p :
pnt0239p, pnt0240p, pnt024 1p, pnt0242p, pnt0243p :
pnt0234p, pnt0235p, pnt0236p, pnt0237p, pnt0238p :
pnt0229p, pnt0230p, pnt023 1p, pnt0232p, pnt0233p :
pnt0214p, pnt0215p, pnt0216p, pnt0217p, pnt0218p :
pnt0209p, pnt0210p, pnt0211p, pnt0212p, pnt0213p :

POSITION
POSITION
POSITION
POSITION
POSITION
POSITION
POSITION
POSITION
POSITION
POSITION
POSITION
POSITION
POSITION
POSITION
POSITION
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pnt0204p, pnt0205p, pnt0206p, pnt0207p, pnt0208p : POSITION

pnt0199p, pnt0200p, pnt0201p, pnt0202p, pnt0203p : POSITION

pnt0192p, pnt0193p, pnt0194p, pnt0195p, pnt0198p : POSITION

pnt0187p, pnt0188p, pnt0189p, pnt0190p, pnt0191p : POSITION

pnt0182p, pnt0183p, pnt0184p, pnt0185p, pnt0186p : POSITION

pnt0177p, pnt0178p, pnt0179p, pnt0180p, pnt0181p : POSITION

pnt0171p, pnt0172p, pnt0173p, pnt0174p, pnt0175p : POSITION

jnt0002j, jnt0003j, jnt0004j, jnt0005j, jnt0006] : JOINTPOS FOR ARM[1]

pnt0118p, pnt0119p, pnt0120p, pnt0122p, pnt0123p : POSITION

wp6329_1_2p, wp6331_0_1p, wp6331_0_2p, wp6332_0_1p, wp6332_0_2p : POSITION EXPORTED FROM spot_lib
wp6221_0_4p, wp6221_0_5p, wp6221_0_6p, wp6328_1_2p, wp6329_1_1p : POSITION EXPORTED FROM spot_lib
wp6220_0_3p, wp6220_0_4p, wp6220_0_5p, wp6220_0_6p, wp6221_0_3p : POSITION EXPORTED FROM spot_lib
wp6216_1_6p, wp6217_1_3p, wp6217_1_4p, wp6217_1_5p, wp6217_1_6p : POSITION EXPORTED FROM spot_lib
pnt0113p, pnt0115p, pntO116p, pnt0117p, pnt0124p : POSITION

pnt0109p, pnt0111p, pnt0125p, pnt0126p, pnt0127p : POSITION

pnt0099p, pnt0100p, pnt0101p, pnt0128p, pnt0129p : POSITION

pnt0093p, pnt0094p, pnt0095p, pnt0130p, pnt0131p : POSITION

str_all : ARRAY[50] OF STRING[80] EXPORTED FROM Irobot

Irvb_fault : BOOLEAN EXPORTED FROM Irobot NOSAVE

home_pos, rip0000j : JOINTPOS FOR ARM[1] EXPORTED FROM Irobot

pnt0087p, pnt0132p, pnt0133p, pnt0134p, pnt0135p : POSITION

pnt0082p, pnt0085p, pnt0136p, pnt0137p, pnt0138p : POSITION

pnt0076p, pnt0077p, pnt0079p, pnt0080p, pnt0139p : POSITION

pnt0071p, pnt0074p, pnt0075p, pnt0140p, pnt0141p : POSITION

pnt0069p, pnt0070p, pnt0142p, pnt0143p, pnt0144p : POSITION

wp6314_3_9_t_vk_abp, wp6316_3_1_t_vk_abp, wp6316_3_2_t_vk_abp, wp6316_3_3_t_vk_abp,
wp6316_3_4_t_vk_abp : POSITION EXPORTED FROM ez_ulib

wp6314_3_4 t_vk_abp, wp6314_3_5_t vk _abp, wp6314_3_6_t_vk_abp, wp6314_3_7_t_vk_abp,
wp6314_3_8_t_vk_abp : POSITION EXPORTED FROM ez_ulib

wp6308_1_1_t_vk_abp, wp6310_0_5_t_vk_abp, wp6310_0_7_t_vk_abp, wp6314_3_10_t_vk_abp,

wp6314_3_3_t_vk_abp : POSITION EXPORTED FROM ez_ulib
wp6314_3_1_t_vk_abp, wp6314_3_2_t_vk_abp : POSITION EXPORTED FROM ez_ulib
pnt0056p, pnt0057p, pnt0145p, pnt0146p, pnt0147p : POSITION
pnt0052p, pnt0053p, pnt0054p, pnt0055p, pnt0148p : POSITION
pnt0047p, pnt0048p, pnt0149p, pnt0150p, pntO151p : POSITION
pnt0045p, pnt0152p, pnt0153p, pnt0154p, pnt0155p : POSITION
pnt0036p, pnt0038p, pnt0156p, pnt0157p, pnt0158p : POSITION
pnt0033p, pnt0159p, pnt0160p, pnt0161p, pnt0162p : POSITION
pnt0025p, pnt0163p, pnt0164p, pnt0165p, pnt0166p : POSITION
pnt0012p, pnt0013p, pnt0167p, pnt0168p, pnt0169p : POSITION
pnt0007p, pnt0008p, pnt0009p, pnt0010p, pnt0170p : POSITION
gun_1_selected : BOOLEAN EXPORTED FROM screen
gun_2_selected : BOOLEAN EXPORTED FROM screen
----------------- SPOT WELDING POINTS  ----------------—-

VAR wp6306_1_2p, wp6311_0_5p, wp6311_0_7p, wp6315_3_1p, wp6315_3_2p : POSITION EXPORTED FROM
spot_lib
wp6315_3_3p, wp6315_3_4p, wp6315_3_5p, wp6315_3_6p, wp6315_3_7p : POSITION EXPORTED FROM spot_lib
wp6315_3_8p, wp6315_3_9p, wp6315_3_10p, wp6315_3_11p, wp6315_3_12p : POSITION EXPORTED FROM
spot_lib
wp6317_3_1p, wp6317_3_3p, wp6317_3_4p, wp6317_3_6p, wp6317_3_7p : POSITION EXPORTED FROM spot_lib
wp6317_3_9p, wp6319_3_1p, wp6308_1_1p, wp6310_0_5p, wp6310_0_7p : POSITION EXPORTED FROM spot_lib
wp6314_3_1p, wp6314_3_2p, wp6314_3_3p, wp6314_3_4p, wp6314_3_5p : POSITION EXPORTED FROM spot_lib
wp6314_3_6p, wp6314_3_Tp, wp6314_3_8p, wp6314_3_9p, wp6314_3_10p : POSITION EXPORTED FROM
spot_lib
wp6316_3_1p, wp6316_3_2p, wp6316_3_3p, wp6316_3_4p, wp6216_1_5p : POSITION EXPORTED FROM spot_lib
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CONST
home_position = 1801
end_of_program = 1806
program_in_execution = 1807
end_of _weld_1 = 1809
end_of _weld_2 = 1810
tipdressing = 1805
changing_electrode = 1803
workarea_free_from_op =2712
workarea_free_to_op = 1912

arkakenedi_ac = 1913
arkakenet_acildi = 2713

zone2_1_free from_rl =2704
zone2_1_free to_rl = 1904
zone2_ 2 free from_rl =2705
zone2_2_free to_rl = 1905
zone3_3_free from_rl =2706
zone3_3_free to_rl = 1906
zoned_4_free from_rl = 2709
zoned_4 free to_rl = 1909
priority_job_from_r1 =2710
priority_job_to_r1 = 1911
zone5_5_free from_rl = 2708
zone5_5_free to_rl = 1908
zone6_6_free_from_rl =2711
zone6_6_free_to_rl = 1910

tipdress_done = 6
tipdress_memory = 85
tipchange_memory = 86
tipchange_done =7
tipchange_pre_alarm = 1812
tipchange_position = 1804
tipchange_req_from_plc = 2609
tipchange_done_from_plc = 2610
tipdress_req_from_plc = 2613

r_81_bypassli =11
gun_1_bypassed = 14
gun_2_bypassed = 15

gunl_tool_change = 2013

gun2_tool_change = 2014
ROUTINE r_4 EXPORTED FROM prog_1
ROUTINE r_1_a EXPORTED FROM prog_1
ROUTINE devami EXPORTED FROM prog_1
ROUTINE r_1 EXPORTED FROM prog_1
ROUTINE r_2 EXPORTED FROM prog_1
ROUTINE roof_swb_citali EXPORTED FROM prog_1

ROUTINE beck_up_cgun EXPORTED FROM prog_1

ROUTINE beck_up EXPORTED FROM prog_1

ROUTINE a_frame(ai_f num : INTEGER) EXPORTED FROM tu_frame
ROUTINE before_hand(ai_time : INTEGER) EXPORTED FROM sb_appl
ROUTINE open_cover_gun_1 EXPORTED FROM ez_ulib
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ROUTINE check_cover_gun_1_open EXPORTED FROM ez_ulib

ROUTINE close_cover_gun_1 EXPORTED FROM ez_ulib

ROUTINE check_cover_gun_1_close EXPORTED FROM ez_ulib

ROUTINE open_cover_gun_2 EXPORTED FROM ez_ulib

ROUTINE check_cover_gun_2_open EXPORTED FROM ez_ulib

ROUTINE close_cover_gun_2 EXPORTED FROM ez_ulib

ROUTINE check_cover_gun_2_close EXPORTED FROM ez_ulib

ROUTINE pre_alarm_test EXPORTED FROM prog_1

ROUTINE rear_roof_swb EXPORTED FROM prog_1

ROUTINE roof_swb EXPORTED FROM prog_1

ROUTINE init_x_gun_horiz_high EXPORTED FROM gun_lib

ROUTINE init_c_gun_vert_high EXPORTED FROM gun_lib

ROUTINE tool_change(ai_tool : INTEGER) EXPORTED FROM tool_ch
ROUTINE call_prog_34 EXPORTED FROM prog_34

ROUTINE call_prog_33 EXPORTED FROM prog_33

ROUTINE call_prog_78 EXPORTED FROM prog_78

ROUTINE call_prog_77 EXPORTED FROM prog_77

ROUTINE horiz_balance(ab_order : BOOLEAN) EXPORTED FROM dgun
ROUTINE gun_semi_open_check EXPORTED FROM dgun

ROUTINE gun_semi_open(ab_check : BOOLEAN) EXPORTED FROM dgun
ROUTINE gun_open_check EXPORTED FROM dgun

ROUTINE gun_open_appr : INTEGER EXPORTED FROM dgun

ROUTINE gun_open(ab_check : BOOLEAN) EXPORTED FROM dgun
ROUTINE gun_close_appr : INTEGER EXPORTED FROM dgun

ROUTINE gun_close(ab_check : BOOLEAN) EXPORTED FROM dgun
ROUTINE weld(ai_wprog : INTEGER; ab_before : BOOLEAN) : INTEGER EXPORTED FROM sb_appl
ROUTINE weld_init EXPORTED FROM sb_appl

ROUTINE a_tool(ai_t_idx : INTEGER) EXPORTED FROM tt_tool

ROUTINE waitsig(n : INTEGER; stato : BOOLEAN) EXPORTED FROM Irobot
ROUTINE ver EXPORTED FROM Irobot

ROUTINE sendsig(n : INTEGER; stato : BOOLEAN) EXPORTED FROM Irobot
ROUTINE home_check EXPORTED FROM Irobot

ROUTINE dcp_fault(ai_numero_allarme : INTEGER; as_mod_name : STRING) EXPORTED FROM Irobot
ROUTINE code_prg : INTEGER EXPORTED FROM Irobot

ROUTINE call_prog_1 EXPORTED FROM prog_1

ROUTINE r_4
BEGIN
gun_open(ON)
gun_open_check
MOVE JOINT TO pnt0281p
MOVE JOINT TO pnt0282p
MOVE JOINT TO pnt0283p,
WITH CONDITION|[weld(1, FALSE)],
ENDMOVE
gun_open(ON)
gun_open_check
MOVE JOINT TO pnt0284p
MOVE JOINT TO pnt0285p
MOVE JOINT TO pnt0286p,
WITH CONDITION|[weld(1, FALSE)],
ENDMOVE
gun_open(ON)
gun_open_check
MOVE JOINT TO pnt0287p
MOVE JOINT TO pnt0290p
MOVE JOINT TO pnt0288p,
WITH CONDITION[weld(1, FALSE)],
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ENDMOVE

gun_open(ON)

gun_open_check

MOVE JOINT TO pnt0289p

MOVE JOINT TO pnt0291p
ENDr 4

ROUTINEr_1_a
BEGIN
waitsig(zone5_5_free_from_r1, ON)
sendsig(zone5_5_free_to_r1, OFF)
MOVE JOINT TO pnt0294p
MOVE JOINT TO pnt0295p,
WITH CONDITION|[weld(2, FALSE)],
ENDMOVE
MOVE JOINT TO pnt0245p
MOVE JOINT TO pnt0246p,
WITH CONDITION[weld(1, FALSE)], -- Welding operation
ENDMOVE
gun_semi_open_check
MOVE JOINT TO pnt0247p
MOVE JOINT TO pnt0248p,
WITH CONDITION[weld(2, FALSE)],
ENDMOVE
gun_semi_open_check
MOVE JOINT TO pnt0249p
---KENET_AC---
sendsig(arkakenedi_ac, ON)
waitsig(arkakenet_acildi, ON)
MOVE JOINT TO pnt0250p,
WITH CONDITION|[weld(2, FALSE)],
ENDMOVE
sendsig(arkakenedi_ac, OFF)
gun_semi_open_check
MOVE JOINT TO pnt0251p
MOVE JOINT TO pnt0252p,
WITH CONDITION[weld(2, FALSE)],
ENDMOVE
gun_semi_open_check
MOVE JOINT TO pnt0253p
MOVE JOINT TO pnt0254p,
WITH CONDITION|[weld(2, FALSE)],
ENDMOVE
MOVE JOINT TO pnt0259p
MOVE JOINT TO pnt0260p,
WITH CONDITION|[weld(2, FALSE)],
ENDMOVE
DELAY 500
gun_open(ON)
gun_open_check
MOVE JOINT TO pnt0255p
MOVE JOINT TO pnt0256p
gun_semi_open(ON)
gun_semi_open_check
sendsig(zone5S_5_free_to_rl, ON)
ENDr 1 a

ROUTINE devami
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BEGIN
END devami

ROUTINE r_1
BEGIN
waitsig(zoneS_5_free_from_r1, ON)
sendsig(zone5_5_free_to_r1, OFF)
MOVE JOINT TO pnt0292p
MOVE JOINT TO pnt0293p,
WITH CONDITION[weld(2, FALSE)],
ENDMOVE
MOVE JOINT TO pnt0236p
MOVE JOINT TO pnt0237p,
WITH CONDITION[weld(2, FALSE)],
ENDMOVE
MOVE JOINT TO pnt0238p
MOVE JOINT TO pnt0239p,
WITH CONDITION[weld(2, FALSE)],
ENDMOVE
MOVE JOINT TO pnt0240p
MOVE JOINT TO pnt0241p,
WITH CONDITION[weld(2, FALSE)],
ENDMOVE
MOVE JOINT TO jnt0003;,
WITH CONDITION[weld(2, FALSE)],
ENDMOVE
MOVE JOINT TO jnt0004;,
WITH CONDITION[weld(2, FALSE)],
ENDMOVE
gun_open(ON)
gun_open_check
MOVE JOINT TO jnt0005;j,
WITH CONDITION][weld(2, FALSE)],
ENDMOVE
MOVE JOINT TO jnt0006;j,
WITH CONDITION[weld(2, FALSE)],
ENDMOVE
MOVE JOINT TO jnt0007j,
WITH CONDITION[weld(2, FALSE)],
ENDMOVE
gun_open(ON)
gun_open_check
MOVE JOINT TO jnt0008;j
MOVE JOINT TO pnt0244p
MOVE JOINT TO pnt0243p
gun_semi_open(ON)
gun_semi_open_check
sendsig(zone5S_5_free_to_rl, ON)
ENDr_1

ROUTINE r_2
BEGIN
ENDr_2

ROUTINE roof_swb_citali

BEGIN
a_tool(1) -- select tool number
waitsig(zone2_2_free_from_r1, ON)
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DELAY 200
waitsig(zone2_2_free_from_rl, ON)
sendsig(zone2_2_free_to_r1, OFF)
$TERM_TYPE := FINE
$SARM_ACC_OVR :=85
$SARM_DEC_OVR :=85
MOVEFLY JOINT TO pnt0007p ADVANCE
MOVEFLY JOINT TO pnt0071p ADVANCE
MOVEFLY JOINT TO pnt0008p ADVANCE
MOVEFLY JOINT TO pnt0009p ADVANCE
MOVEFLY JOINT TO pnt0010p ADVANCE
MOVEFLY JOINT TO pnt0093p ADVANCE
MOVE JOINT TO pnt0263p
MOVE JOINT TO pnt0265p
pre_alarm_test
gun_semi_open(ON)
gun_semi_open_check
MOVE JOINT TO pnt0264p,

WITH CONDITION[weld(2, FALSE)],
ENDMOVE
MOVE JOINT TO pnt0266p
gun_open(ON)
gun_open_check
MOVE JOINT TO pnt0267p
gun_semi_open(ON)
gun_semi_open_check
MOVE JOINT TO pnt0268p,

WITH CONDITION|[weld(2, FALSE)],
ENDMOVE
gun_open(ON)
gun_open_check
MOVE JOINT TO pnt0269p
MOVE JOINT TO pnt0270p
gun_semi_open(ON)
gun_semi_open_check
MOVE JOINT TO pnt0271p,

WITH CONDITION[weld(2, FALSE)],
ENDMOVE
gun_open(ON)
gun_open_check

MOVE JOINT TO pnt0272p
-1 4
waitsig(zone6_6_free_from_r1, ON)
sendsig(zone6_6_free_to_r1, OFF)
-- MOVE JOINT TO pnt0273p
gun_open(ON)
gun_open_check
-- MOVE JOINT TO pnt0273p
waitsig(zone2_2_free_from_r1, ON)
sendsig(zone2_2_free_to_r1, OFF)
sendsig(zone6_6_free_to_rl, ON)
MOVE JOINT TO pnt0172p
MOVE JOINT TO wp6316_3_1p,
WITH CONDITION[weld(2, FALSE)],
ENDMOVE
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MOVE JOINT TO pnt0119p
MOVE JOINT TO wp6316_3_3p,
ENDMOVE
DELAY 300
MOVE JOINT TO wp6316_3_3p,

WITH CONDITION][weld(11, FALSE)],
ENDMOVE
MOVE JOINT TO wp6316_3_4p,
ENDMOVE
DELAY 300
MOVE JOINT TO wp6316_3_4p,

WITH CONDITION][weld(11, FALSE)],
ENDMOVE
MOVE JOINT TO pnt0213p,

WITH CONDITION][weld(12, FALSE)],
ENDMOVE
gun_open(ON)
gun_open_check
MOVE JOINT TO pnt0025p
gun_semi_open(ON)
gun_semi_open_check
MOVE JOINT TO wp6314_3_2p,
ENDMOVE

DELAY 300
MOVE JOINT TO wp6314_3_2p,
WITH CONDITION][weld(12, FALSE)],
ENDMOVE
MOVE JOINT TO pnt0123p
MOVEFLY LINEAR TO pnt0101p ADVANCE
waitsig(zone2_1_free_from_r1, ON)
sendsig(zone2_1_free_to_r1, OFF)
MOVE LINEAR TO wp6217_1_3p,
ENDMOVE
MOVE LINEAR TO wp6217_1_3p,
WITH CONDITION][weld(1, FALSE)],
ENDMOVE

---R81'IN_PUNTALARINI_ATACAK---

IF BIT_TEST($WORD[28], r_81_bypassli) = ON THEN
r1
ENDIF

MOVE LINEAR TO wp6217_1_4p,
ENDMOVE
DELAY 300
sendsig(zone2_1_free_to_rl, ON)
MOVE LINEAR TO wp6217_1_4p,
WITH CONDITION|[weld(1, FALSE)], -- Welding operation
ENDMOVE

MOVEFLY JOINT TO pnt0124p ADVANCE
MOVE JOINT TO pnt0125p
MOVE JOINT TO pnt0185p
DELAY 300
MOVE LINEAR TO wp6329_1_1p,
WITH CONDITION[weld(7, FALSE)],
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ENDMOVE
gun_open(ON)
gun_open_check
MOVEFLY JOINT TO pnt0094p ADVANCE
MOVEFLY JOINT TO pnt0079p ADVANCE
MOVEFLY JOINT TO pnt0080p ADVANCE
MOVE JOINT TO pnt0115p
gun_semi_open(ON)
gun_semi_open_check
MOVE JOINT TO wp6217_1_6p,
ENDMOVE
DELAY 300
waitsig(zone2_1_free_from_r1, ON)
sendsig(zone2_1_free_to_r1, OFF)
MOVE JOINT TO wp6217_1_6p,

WITH CONDITION|[weld(1, FALSE)], -- Welding operation
ENDMOVE

---R81'IN_PUNTALARINI_ATACAK---

IF BIT_TEST($WORD[28], r_81_bypassli) = ON THEN
rla
ENDIF
MOVE LINEAR TO pnt0109p
sendsig(zone2_1_free_to_rl, ON)
MOVE LINEAR TO wp6217_1_5p,
ENDMOVE
DELAY 300
MOVE LINEAR TO wp6217_1_5p,
WITH CONDITION][weld(14, FALSE)],
ENDMOVE
MOVEFLY LINEAR TO pntO111p ADVANCE
-- MOVE JOINT TO pnt0217p
-- MOVE JOINT TO pnt0218p
-- MOVE JOINT TO pnt0126p
MOVE LINEAR TO wp6329_1_2p,
ENDMOVE
DELAY 300
MOVE LINEAR TO wp6329_1_2p,
WITH CONDITION][weld(7, FALSE)],
ENDMOVE
MOVE LINEAR TO pnt0120p
MOVE JOINT TO wp6314_3_3p,
ENDMOVE
DELAY 300
MOVE JOINT TO wp6314_3_3p,
WITH CONDITION][weld(12, FALSE)],
ENDMOVE
MOVE JOINT TO wp6314_3_4p,
ENDMOVE
DELAY 300
MOVE JOINT TO wp6314_3_4p,
-- WITH CONDITION|[weld(2, FALSE)],
ENDMOVE
MOVE JOINT TO wp6314_3_6p,
ENDMOVE
DELAY 300
MOVE JOINT TO wp6314_3_6p,

ADNAN OKYAR (2001-2009)

Power Automation&Robot Systems

U

adnan.okyar @powerotomasyon.net ~ www.powerotomasyon.net



WITH CONDITION][weld(12, FALSE)],
ENDMOVE
MOVE JOINT TO wp6314_3_8p,
ENDMOVE
DELAY 300
MOVE JOINT TO wp6314_3_8p,
WITH CONDITION][weld(12, FALSE)],
ENDMOVE
gun_open(ON)
gun_open_check
MOVE JOINT TO pnt0033p
MOVEFLY JOINT TO pnt0074p ADVANCE

MOVEFLY JOINT TO pnt0075p ADVANCE
MOVEFLY JOINT TO pnt0076p ADVANCE
MOVE LINEAR TO pnt0296p
sendsig(end_of_weld_1, ON)

-- sendsig(end_of_program, ON)
sendsig(zone2_1_free_to_r1, ON)
sendsig(zone2_2_free_to_rl, ON)

open_cover_gun_1
check_cover_gun_1_open

MOVEFLY JOINT TO pnt0077p ADVANCE
MOVEFLY JOINT TO pnt0116p ADVANCE
MOVE JOINT TO pnt0117p

IF ($DIN[70] = ON) OR (gun_1_selected = ON) AND BIT_TEST($WORD][26], 13, ON) THEN

$BIT[tipdress_memory] := ON
ENDIF --

IF ($DIN[72] = ON) OR (gun_1_selected = ON) AND BIT_TEST($WORD|[26], 9, ON) THEN

$BIT[tipchange_memory] := ON
ENDIF
END roof _swb_citali

ROUTINE beck_up_cgun
BEGIN
a_tool(2)
-- MOVEFLY JOINT TO pnt0047p ADVANCE
-- MOVEFLY JOINT TO pnt0045p ADVANCE
-- MOVE JOINT TO pnt0165p
MOVE JOINT TO pnt0166p,
-- WITH CONDITION|[weld(4, FALSE)],
ENDMOVE
MOVE JOINT TO pnt0167p,
-- WITH CONDITION|[weld(4, FALSE)],
ENDMOVE
MOVE JOINT TO pnt0168p
MOVE JOINT TO pnt0170p
IF BIT_TEST($WORD][28], 16, ON) THEN

MOVE JOINT TO pnt0189p
MOVE JOINT TO pnt0190p
MOVE JOINT TO pnt0191p
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MOVE JOINT TO pnt0192p
MOVE JOINT TO pnt0193p
MOVE JOINT TO pnt0194p,
ENDMOVE
MOVE JOINT TO pnt0195p,
ENDMOVE
MOVE JOINT TO pnt0198p,
ENDMOVE
MOVE JOINT TO pnt0199p,
ENDMOVE
MOVE JOINT TO pnt0200p
MOVE JOINT TO pnt0201p,
ENDMOVE
MOVE JOINT TO pnt0202p
MOVE JOINT TO pnt0203p,
ENDMOVE
MOVE JOINT TO pnt0204p
MOVE JOINT TO pnt0205p
MOVE JOINT TO pnt0206p
MOVE JOINT TO pnt0207p
MOVE JOINT TO pnt0208p
MOVE JOINT TO pnt0209p
ENDIF
END beck_up_cgun

ROUTINE beck_up
BEGIN
a_tool(1)
gun_open(ON)
gun_open_check
MOVE JOINT TO pnt0132p
MOVE JOINT TO pnt0133p
MOVE JOINT TO pnt0134p
MOVE JOINT TO pnt0135p
gun_semi_open(ON)
gun_semi_open_check
MOVE JOINT TO pnt0136p,
WITH CONDITION[weld(2, FALSE)], -- Welding operation
ENDMOVE
MOVE JOINT TO pnt0137p,
WITH CONDITION[weld(2, FALSE)], -- Welding operation
ENDMOVE
MOVEFLY JOINT TO pnt0138p ADVANCE
MOVEFLY JOINT TO pnt0139p ADVANCE
MOVE JOINT TO pnt0140p,
WITH CONDITION[weld(2, FALSE)], -- Welding operation
ENDMOVE
gun_open(ON)
gun_open_check
MOVE JOINT TO pnt0141p
MOVE JOINT TO pnt0142p
MOVE JOINT TO pnt0143p
gun_semi_open(ON)
gun_semi_open_check
MOVE JOINT TO pnt0144p,
WITH CONDITION[weld(2, FALSE)], -- Welding operation
ENDMOVE
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MOVE JOINT TO pnt0145p,
WITH CONDITION|[weld(2, FALSE)], -- Welding operation
ENDMOVE
MOVEFLY JOINT TO pnt0146p ADVANCE
MOVEFLY JOINT TO pnt0147p ADVANCE
MOVE JOINT TO pnt0149p
MOVE JOINT TO pnt0148p,
WITH CONDITION|[weld(2, FALSE)], -- Welding operation
ENDMOVE
MOVE JOINT TO pnt0150p
MOVE JOINT TO pnt0151p,
WITH CONDITION[weld(2, FALSE)], -- Welding operation
ENDMOVE
MOVE JOINT TO pnt0152p,
WITH CONDITION[weld(2, FALSE)], -- Welding operation
ENDMOVE
MOVE JOINT TO pnt0153p,
WITH CONDITION[weld(2, FALSE)], -- Welding operation
ENDMOVE
MOVE JOINT TO pnt0155p
MOVE JOINT TO pnt0154p,
WITH CONDITION[weld(2, FALSE)], -- Welding operation
ENDMOVE
gun_open(ON)
gun_open_check
MOVE JOINT TO pnt0156p
MOVE JOINT TO pnt0157p
MOVE JOINT TO pnt0158p
gun_semi_open(ON)
gun_semi_open_check
MOVE JOINT TO pnt0159p,
WITH CONDITION[weld(2, FALSE)], -- Welding operation
ENDMOVE
gun_open(ON)
gun_open_check
MOVE JOINT TO pnt0160p
MOVE JOINT TO pntO161p
END beck_up
ROUTINE pre_alarm_test
BEGIN
IF $DIN[71] = ON THEN -- Stepper pre-alarm
sendsig(tipchange_pre_alarm, ON)
IF BIT_TEST($WORDJ26], 11, ON) THEN
sendsig(2005, ON)
ELSE

IF BIT_TEST($WORD|[26], 12, ON) THEN
sendsig(2006, ON)

ELSE
ENDIF

ENDIF

ELSE

IF $DIN[71] = OFF THEN
sendsig(tipchange_pre_alarm, OFF)
sendsig(2005, OFF)
sendsig(2006, OFF)

ENDIF
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ENDIF
END pre_alarm_test

ROUTINE rear_roof_swb

BEGIN
a_tool(2) -- select tool number
$SARM_SPD_OVR :=100
$SARM_ACC_OVR :=100
$SARM_DEC_OVR := 100
init_x_gun_horiz_high
weld_init -- init. for welding
gun_semi_open(ON)
gun_semi_open_check
waitsig(zoneS_5_free_from_r1, ON)
sendsig(zone5_5_free_to_r1, OFF)
IF BIT_TEST($WORD][28], 16, ON) THEN

$SARM_SPD_OVR =100
$ARM_ACC_OVR :=85
$ARM_DEC_OVR =85
waitsig(priority_job_from_rl, ON)
sendsig(priority_job_to_r1, OFF)
waitsig(zone2_1_free_from_r1, ON)
sendsig(zone2_1_free_to_r1, OFF)
MOVE JOINT TO pnt0212p
MOVEFLY JOINT TO pnt0048p ADVANCE
MOVEFLY JOINT TO pnt0189p ADVANCE
MOVEFLY JOINT TO pnt0190p ADVANCE
MOVEFLY JOINT TO pnt0191p ADVANCE
MOVEFLY JOINT TO pnt0192p ADVANCE
MOVE JOINT TO pnt0193p
MOVE JOINT TO pnt0194p,

WITH CONDITION|[weld(5, FALSE)],
ENDMOVE
MOVE JOINT TO pnt0195p,

WITH CONDITION|[weld(6, FALSE)],
ENDMOVE
MOVE JOINT TO pnt0198p,

WITH CONDITION|[weld(6, FALSE)],
ENDMOVE
MOVE JOINT TO pnt0199p,

WITH CONDITION|[weld(6, FALSE)],
ENDMOVE
MOVE JOINT TO pnt0200p
MOVE JOINT TO pnt0215p
MOVE JOINT TO pnt0201p,

WITH CONDITION[weld(6, FALSE)],
ENDMOVE
MOVE JOINT TO pnt0202p
MOVE JOINT TO pnt0203p,

WITH CONDITION[weld(6, FALSE)],
ENDMOVE
MOVEFLY JOINT TO pnt0208p ADVANCE
MOVEFLY JOINT TO pnt0209p ADVANCE
MOVEFLY JOINT TO pnt0210p ADVANCE
MOVEFLY JOINT TO pnt0211p ADVANCE

GOTO 1_41
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ENDIF
MOVE JOINT TO pnt0131p
waitsig(zone2_1_free_from_r1, ON)
-- waitsig(zone2_2_free_from_r1, ON)
-- sendsig(zone2_2_free_to_r1, OFF)
MOVEFLY JOINT TO pnt0048p ADVANCE
----CYCLE TIME 140 SN.----------
GOTO 1_60
MOVEFLY JOINT TO pnt0047p ADVANCE
MOVEFLY JOINT TO pnt0045p ADVANCE
MOVE JOINT TO wp6310_0_5p,

WITH CONDITION][weld(4, FALSE)],
ENDMOVE
pre_alarm_test
MOVEFLY JOINT TO pnt0052p ADVANCE
MOVEFLY JOINT TO pnt0085p ADVANCE
MOVE JOINT TO wp6310_0_7p,

WITH CONDITION[weld(4, FALSE)],
ENDMOVE

1_60::

----CYCLE TIME 140 SN.----------
gun_open(ON)
gun_open_check
-- sendsig(zone2_1_free_to_r1, OFF)
-- waitsig(zone2_1_free_from_r1, ON)
MOVE JOINT TO wp6308_1_1p,

WITH CONDITION|[weld(4, FALSE)],
ENDMOVE
MOVE JOINT TO pnt0053p
--BECK UP FOR swb_Cgun--

IF BIT_TEST($WORD|28], 9, ON) THEN
waitsig(zone4_4_free_from_r1, ON)
sendsig(zone4_4_free_to_r1, OFF)
beck_up_cgun
sendsig(zone4_4_free_to_rl, ON)

ELSE

ENDIF

sendsig(end_of_weld_2, ON)

sendsig(workarea_free_to_op, ON)

sendsig(end_of_program, ON)

MOVEFLY JOINT TO pnt0054p ADVANCE

1_41::

MOVE JOINT TO pnt0056p

-- sendsig(zone2_1_free_to_r1, ON)

IF BIT_TEST($WORD][28], 16, ON) THEN
sendsig(zone2_1_free_to_r1, ON)
sendsig(priority_job_to_r1, ON)
sendsig(end_of_weld_2, ON)
sendsig(end_of_program, ON)
sendsig(workarea_free_to_op, ON)

-- GOTO gunl_1

ENDIF

IF ($DIN[70] = ON) OR (gun_2_selected = ON) AND BIT_TEST($WORD[26], 13, ON) THEN

$BIT[33] := OFF
call_prog_33
gun_2_selected := OFF
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ENDIF --

IF ($DIN[72] = ON) OR (gun_2_selected = ON) AND BIT_TEST($WORD|[26], 9, ON) THEN

$BIT[34] := OFF

call_prog_34

gun_2_selected := OFF
ENDIF
sendsig(zone2_2_free_to_rl, ON)
gun_open(ON)
gun_open_check

IF BIT_TEST(SWORD|28], gun_1_bypassed, ON) THEN

GOTO L1
ENDIF
open_cover_gun_2
MOVE JOINT TO pnt0055p
1_1:
sendsig(zone5_5_free_to_r1, ON)
END rear_roof swb

ROUTINE roof_swb
BEGIN

a_tool(1) -- select tool number
waitsig(zone2_2_free_from_r1, ON)
sendsig(zone2_1_free_to_rl, OFF)
$TERM_TYPE := FINE
$SARM_ACC_OVR :=80
$SARM_DEC_OVR :=80
MOVEFLY JOINT TO pnt0007p ADVANCE
MOVEFLY JOINT TO pnt0071p ADVANCE
MOVEFLY JOINT TO pnt0008p ADVANCE
MOVEFLY JOINT TO pnt0009p ADVANCE
MOVEFLY JOINT TO pnt0010p ADVANCE
MOVEFLY JOINT TO pnt0093p ADVANCE
-- waitsig(zone6_6_free_from_r1, ON)
-- sendsig(zone6_6_free_to_r1, OFF)
MOVE JOINT TO pnt0012p
pre_alarm_test
MOVE JOINT TO pnt0275p,

WITH CONDITION[weld(2, FALSE)],
ENDMOVE
gun_open(ON)
gun_open_check
MOVE JOINT TO pnt0276p
MOVE JOINT TO pnt0277p,

WITH CONDITION][weld(2, FALSE)],
ENDMOVE
gun_open(ON)
gun_open_check
-- sendsig(zone6_6_free_to_r1, OFF)
MOVE JOINT TO pnt0278p
MOVE JOINT TO pnt0279p,

WITH CONDITION][weld(22, FALSE)],
ENDMOVE
gun_open(ON)
gun_open_check
MOVE JOINT TO pnt0278p
DELAY 500
MOVE JOINT TO wp6316_3_1p,
ENDMOVE
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gun_semi_open(ON)

gun_semi_open_check

DELAY 500

MOVE JOINT TO wp6316_3_1p,
WITH CONDITION[weld(2, FALSE)],

ENDMOVE

MOVE JOINT TO pnt0119p

MOVE JOINT TO wp6316_3_3p,

ENDMOVE

DELAY 500

MOVE JOINT TO wp6316_3_3p,
WITH CONDITION|[weld(2, FALSE)],

ENDMOVE

MOVE JOINT TO wp6316_3_4p,

ENDMOVE

DELAY 500

MOVE JOINT TO wp6316_3_4p,
WITH CONDITION[weld(2, FALSE)],

ENDMOVE

MOVE JOINT TO pnt0214p,
WITH CONDITION|[weld(2, FALSE)],

ENDMOVE

gun_open(ON)

gun_open_check

MOVE JOINT TO pnt0025p

gun_semi_open(ON)

gun_semi_open_check

MOVE JOINT TO wp6314_3_2p,

ENDMOVE

DELAY 500

MOVE JOINT TO wp6314_3_2p,
WITH CONDITION][weld(2, FALSE)],

ENDMOVE

MOVEFLY JOINT TO pnt0123p ADVANCE

MOVE LINEAR TO pnt0101p

MOVE LINEAR TO wp6217_1_3p,

ENDMOVE

IF BIT_TEST($WORD[28], r_81_bypassli) = ON THEN
MOVE JOINT TO pnt0257p
r_1
ENDIF
DELAY 500
MOVE LINEAR TO wp6217_1_3p,
WITH CONDITION|[weld(1, FALSE)], -- Welding operation
ENDMOVE
MOVE LINEAR TO wp6217_1_4p,
ENDMOVE
DELAY 500
MOVE LINEAR TO wp6217_1_4p,
WITH CONDITION|[weld(1, FALSE)], -- Welding operation
ENDMOVE
$ARM_SPD_OVR :=30
$SARM_ACC_OVR :=30
$SARM_DEC_OVR :=30
MOVEFLY JOINT TO pnt0124p ADVANCE
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MOVE JOINT TO pnt0125p
MOVE LINEAR TO pnt0184p
$SARM_SPD_OVR :=100
$SARM_ACC_OVR :=65
$SARM_DEC_OVR :=65
DELAY 500
MOVE LINEAR TO wp6329_1_1p,

WITH CONDITION][weld(8, FALSE)],
ENDMOVE
gun_open(ON)
gun_open_check
MOVEFLY JOINT TO pnt0094p ADVANCE
MOVEFLY JOINT TO pnt0079p ADVANCE
MOVEFLY JOINT TO pnt0080p ADVANCE
MOVE JOINT TO pnt0115p
gun_semi_open(ON)
gun_semi_open_check
MOVE JOINT TO wp6217_1_6p,
ENDMOVE

IF BIT_TEST($WORD[28], r_81_bypassli) = ON THEN
MOVE JOINT TO pnt0258p
rl a
ENDIF
DELAY 500
MOVE JOINT TO wp6217_1_6p,
WITH CONDITION|[weld(1, FALSE)], -- Welding operation
ENDMOVE
MOVE LINEAR TO pnt0109p
MOVE LINEAR TO wp6217_1_5p,
ENDMOVE
DELAY 500
MOVE LINEAR TO wp6217_1_5p,
WITH CONDITION|[weld(1, FALSE)], -- Welding operation
ENDMOVE
MOVEFLY LINEAR TO pntO111p ADVANCE
MOVE LINEAR TO wp6329_1_2p,
ENDMOVE
DELAY 500
MOVE LINEAR TO wp6329_1_2p,
WITH CONDITION|[weld(2, FALSE)],
ENDMOVE
MOVE LINEAR TO pnt0120p
MOVE JOINT TO wp6314_3_3p,
ENDMOVE
DELAY 500
MOVE JOINT TO wp6314_3_3p,
WITH CONDITION[weld(2, FALSE)],
ENDMOVE
DELAY 500
MOVE JOINT TO wp6314_3_6p,
ENDMOVE
DELAY 500
MOVE JOINT TO wp6314_3_6p,
WITH CONDITION][weld(2, FALSE)],
ENDMOVE
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MOVE JOINT TO wp6314_3_8p,

ENDMOVE

DELAY 500

MOVE JOINT TO wp6314_3_8p,

WITH CONDITION[weld(2, FALSE)],

ENDMOVE

gun_open(ON)

gun_open_check

MOVE JOINT TO pnt0033p

gun_open(ON)

gun_open_check

-- MOVE JOINT TO pnt0038p

----ROOF FLAP---——--e—-

IF BIT_TEST($WORDI28], 16, ON) THEN
sendsig(zone2_1_free_to_r1, OFF)
$SARM_SPD_OVR =100
$SARM_ACC_OVR :=85
$SARM_DEC_OVR =85
MOVE LINEAR TO pnt0186p
MOVE JOINT TO pnt0230p
gun_semi_open(ON)
gun_semi_open_check
MOVE LINEAR TO pnt0188p,

WITH CONDITION|[weld(2, FALSE)], -- Welding operation
ENDMOVE
gun_open(ON)
gun_open_check
MOVE LINEAR TO pnt0186p

ENDIF

MOVE JOINT TO pnt0074p

--BECK UP FOR SWB--

MOVE JOINT TO pnt0075p

MOVE JOINT TO pnt0076p

MOVE LINEAR TO pnt0296p

sendsig(end_of_weld_1, ON)

-- sendsig(end_of_program, ON)

sendsig(zone2_1_free_to_r1, ON)

open_cover_gun_1
check_cover_gun_1_open

MOVEFLY JOINT TO pnt0077p ADVANCE

MOVEFLY JOINT TO pnt0116p ADVANCE

MOVE JOINT TO pnt0117p

IF ($DIN[70] = ON) OR (gun_1_selected = ON) AND BIT_TEST($WORDI26], 13, ON) THEN
$BIT|[tipdress_memory] := ON

ENDIF --

IF ($DIN[72] = ON) OR (gun_1_selected = ON) AND BIT_TEST($WORDI26], 9, ON) THEN
$BIT[tipchange_memory] := ON

ENDIF

END roof_swb
ROUTINE call_prog_1
BEGIN

a_tool(0) -- select tool number

a_frame(0) -- select frame number

sendsig(workarea_free_to_op, ON)
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MOVE JOINT TO home_pos

$TIMER[10] :=0

sendsig(end_of_program, OFF)

sendsig(zone5S_5_free_to_rl, ON)

sendsig(zone6_6_free_to_r1, ON)

sendsig(zone4_4_free_to_rl, ON)

sendsig(zone3_3_free_to_rl, ON)

sendsig(zone2_1_free_to_r1, ON)

sendsig(zone2_2_free_to_r1, ON)

sendsig(priority_job_to_r1, ON)

sendsig(home_position, OFF)

$SARM_SPD_OVR :=100

$SARM_ACC_OVR :=100

$SARM_DEC_OVR :=100

$TERM_TYPE := FINE

IF BIT_TEST($WORD[28], gun_1_bypassed, ON) THEN
waitsig(workarea_free_from_op, ON)
sendsig(workarea_free_to_op, OFF)
sendsig(end_of_weld_1, ON)
GOTO gun2_1

ENDIF

tool_change(1)

init_c_gun_vert_high

a_tool(1) -- select tool number

weld_init -- init. for welding

gun_open(ON)

gun_open_check

MOVE JOINT TO pnt0070p

waitsig(workarea_free_from_op, ON)

sendsig(workarea_free_to_op, OFF)

IF BIT_TEST($WORD]|28], 12) THEN
roof swb_citali

ELSE
roof _swb

ENDIF

IF BIT_TEST($WORD[28], gun_2_bypassed, ON) THEN
sendsig(end_of_weld_2, ON)
sendsig(end_of_program, ON)
sendsig(workarea_free_to_op, ON)
GOTO gunl_1
ENDIF
gun2_1:
tool_change(2)
a_tool(2) -- select tool number
rear_roof _swb
IF BIT_TEST($WORD[28], gun_1_bypassed, ON) THEN
GOTO gun2_2
ENDIF
gunl_1::

tool_change(1)
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IF $BIT[tipdress_memory] = ON OR (gun_1_selected = ON) AND BIT_TEST($WORD[26], 13, ON) THEN
$BIT[tipdress_memory] := OFF
$BIT[33] := ON
call_prog_33
gun_1_selected := OFF
$BIT[33] := OFF
ENDIF --
IF $BIT[tipchange_memory] = ON OR (gun_1_selected = ON) AND BIT_TEST($WORD[26], 9, ON) THEN
$BIT[tipchange_memory] := OFF
sendsig(end_of_weld_1, OFF)
sendsig(end_of_weld_2, OFF)
$BIT[34] := ON
call_prog_34
gun_1_selected := OFF
$BIT[34] := OFF
ENDIF
a_tool(1) -- select tool number
gun_open(ON)
MOVEFLY JOINT TO pnt0129p ADVANCE
MOVEFLY LINEAR TO pnt0128p ADVANCE

a_frame(0) -- select frame number
a_tool(0) -- select tool number
MOVE JOINT TO home_pos
sendsig(home_position, ON)
sendsig(end_of_program, OFF)
sendsig(end_of_weld_1, OFF)
sendsig(end_of_weld_2, OFF)
sendsig(workarea_free_to_op, OFF)
END call_prog_1

call_prog_1
END prog_1
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