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Abstrakt

Tento aplikac¢ni postup popisuje proces importovani CAD souboru v otevieném formatu DXF, jeho
import do nastroje SEL Program Generator (IAI), Upravy a nasledné vygenerovani programu

Vv jazyce SEL a jeho spusténi v fidicim SW PC Interface Software for XSEL (IAI).

HW komponenty
e IAI ridici jednotka MSEL
e IAI pohon RCP5

SW komponenty
e SEL Program Generator - Dispense (Generator)
e PC Interface Software for XSEL (Interface)

Diilezita poznamka

Aplikacni postupy demonstruji typické Ukony na konkrétnich pripadech. Nekladou si za cil
kompletnost a v z4dném pFipadé& nenahrazuji ndvod k obsluze! Zména aplika¢nich postup( je
vyhrazena.

Uvod:

MSEL je programovatelna Fidici jednotka pro vice pohont sou¢asné. UmoZfiuje uloZit az 255
programi (9 999 programovych krokd) a 30 000 pozic. Pro nastaveni fidici jednotky slouzi
program PC Interface Software for XSEL. V tomto programu lze vytvofit a editovat jednotlivé
programy, pozice, definovat externi vstupy a vystupy.

Pro mnoho aplikaci je Ucelné vychazet z CAD vykresu a z néj vytvaret samotny program pro SEL
jednotku. K tomuto Ucelu slouzi SEL Program Generator. Varianta generatoru - Dispense - je
preduréena pro nanaseci aplikace. Oproti verzim pro pajeni a Sroubovani (Soldering a Screw
Tightening) umoznuje pracovni pohyby v kfivkach.
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Postup pro vygenerovani SEL programu z DXF vykresu:

Po spusténi aplikace SEL Program Generator - Dispense (Generator) je potfeba zalozit novy
projekt: File - New Project. Zvolime typ Fidici jednotky, poCet a rozméry os, pozadovany maéd
nanaseni.
B SEL Program Generator (Dispense — O H
File(F)  Edit(E) View(V) Project(P) Draw(D) Tool(T} Help(H)

New Project *
Robat
Ciontroller Tyvpe MSEL-PC/PG/PCF/PGF
Mumber of axes 2 w
H stroke [400 |
Y gtroke | 10 |
25
180
Dizpenser
tlode Continous discharge e
OutFunction Dizable w
Crancel

Magnification: 1003
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Po vyplnéni dialogového okna se otevfe pracovni plocha programu, do které lIze kreslit tvary
pomoci nastrojll z horni palety. Vykreslené objekty Ize vybrat, editovat, mazat. PIna ¢ara znamena
pracovni pohyb, pferuSovana ¢ara znamena nepracovni presun.

¥ Untitled - SEL Program Generator (Dispense) — a ot
File(F)  Edit(E) View(V) Project(P] Draw(D) Tool(T} Help(H)
Sl &Rk« ,CO@BMO
Aiction Wertex HWimm) i Y 0 -0 -40  -20 0 70 a0 &0
0| Work Home Paint 7937 ¥
1 Circle Start point 20427 v
Pass point 42100
Pazz point 11702
2 Circle Start point 31,485
Pass point 70873
Pazz point 75,935 1
3 |Straight line | Start point 70114
End point 118,797
4 frc Start point 129910
Fazz point 167427
End point 129910 1
£ >

[¥= 89,185, Y= 182,583 |Magnif ication:50% |
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Do generatoru lze nahrat podkladovy obrazek ve formatu JPG nebo referencni projekt pro
obkresleni: File - Background image, File - Reference data.

Pro nacteni DXF soubort slouZi volba File - DXF data - Read. Program nacte DXF soubor a oznadi
body jednotlivych prvkd vykresu. Jednotlivé prvky Ize oznaéit a importovat do projektu (Pravy klik
- Import). Vhodnym poradim importu jednotlivych ¢asti vykresu Ize vyznamné omezit pocet
nepracovnich pfesun(, protoZe generator vypocitava drahu podle potadi viozeni.

& Untitied - SEL ragram Generator Dispenze) - 0 o=
Fillf) EditlE) View(Y) Propect(’) Oawi®) Teol) Help(H) . ¥ Untitled - SEL Program Generstor (Depense) - o x

m@lw N ro@anﬂu ) } ) FielF)  EdtE]  ViewlV)  ProjectiP)  DrawiD) 100‘('[) Help(H)
%mmmmmmmnnmnmm 'ﬁEH 2 CQeEmn

V[ e Strtpomt | 270020
Pazs pont

[ Endpont | I
2 |Siraieht I Start pomt | 271067
End pont | 200484

Endpont | HiLie1
4 [Siraigh le Startpomt | 272087 18-
End pont 204450 =
B fec | Strtpomt 27040 s
TPazzpoint | 274134 I~
CEndpont | i
 [Siaiehd e Stat pont | 200965
End pont 186476

7| fee | Strtpomt | 10535
Pags pont | 10816

End pomt:

B |Gtraight e Start pomt | 190720
End pent.

4| A Statpont 102695
Fass porr | 101596

[ End pomt | |
10 Straight e Start pont | 192320
End pomt |

11 [Straeht i Stavt point | 1820001

CEd pont | 102695
12 [Siraieht I Start pomt | 1L720
| End pont | 19LI0
1) Re Stwtpont 10207 _:
Posapornt | 185505
tart it forendl peint(E] CEdpont | 16209
14 St e Stert pomt | 18120
[Endpone | 0L
- W6 e Staipomt | tann  [R—
Paga pont | 188,160
End pont | 164395
16 [Siraiehl (e Start point | 105476
CEdpont | 200965
. W[ e Staripomt | 20144
e e Fass pont | 2121
Copyicl End pomt | 216345 =
PactelF) reV 10 St e Stat poine | 217,38
i Ed pornt | 230416
Delse(D) W[ Ar Saripomt 2904

| Pass pomt | 263595

Selct AIlA) as o
20 Strawt e Staet point | 248776
| Endpont | T

3 we  Swtomt 20
Pass pomnt. 271540
| -
22 [Straight line Start point. 240
| end pont | I

= = El Are ‘Start pont. 273861
8, AL Maanif it o 105 | {3 o

<
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Po naimportovani podkladu z DXF souboru lze vytvoii jeho kopie z jednotlivych elementl SEL
generdtoru. V levé &asti programu se vypiSe prehled viech objektl. Modrymi Sipkami Ize upravit
jejich poradi. Z kontextového menu miZeme ménit pocatek a konec, &mz Ize vyznamné uspofit
nepracovni presuny. Dale je mozné editovat jednotlivé souradnice, presouvat, rotovat, rozdélit
UsecCku na dvé a mnoho dalsich zmén. Aktualné zvolena Cast obrazku se zvyrazni zelenou barvou,
pocatecni bod tyrkysové a koncovy fialoveé.

%5 blank-project.sgprid - SEL Program Generator (Dispense)

File(F) Edit(E) View(V) Project(P) Draw(D) Tool(T) Help(H)
L4 E&k - 2 CO@EMNO
Action Wertex  Amm)  YON w70 180 190 200 210 220 20 240 20 20

0| Work Home Paint 240,504

1 Straight line | Start point 24271 =)
End paint 348271 I~

2 | Straight line| Start point 348,271
Er 348,271

Straight line| 5

d point

Start point

Import(l)

¢ [Straight line 214271
Erd poirt 278371 Exchange start point for end peint(E)
5 Ao | Startpemt | 279271 Modify(M)
Pass point | 282200 )
End point 789,571 )
B Are Start point 334,271
Pass pont | 941,342 —
Endpoint | 888,271
HECD Start point 288,271 Divide(D)
Pass pont | 282200
Endport | 279271 Cut(® CrrleX
8 Arc Start paint 344271 Copy(C) Ctrl+C
Pass pont | 941,342 Paste(P) T
Endpoint | 838,271
9 [Straight line| Start poirt | 280,271 Delete(D) =5
Endpoint | 938271 Select All(A) CirleA.
10 Straight line | Start point | 344,271
Endpoint | 384,271
11 Straight line| Start point | 289,271
Endpoint | 831,271
12 |Straight line| Start point 279211
Endpait | 278271
13 Straight line | Start point | 279,271
Endpoint | 278,271
14 Straight line| Start pont | 279,271
Endpoint | 284,271 |
16 |Straight line | Start point | 284,271 P t k
Endpoint | 204,271 ocate
16 Straight line| Start pont | 294,271 , v
End point 304,271 k
17 Straight line| Start paint 304,271 u Sec y
Endpaint | 918271
19 Straight line| Start point | 314,271
Endpoint | 324,271
19 Straight line| Start pont | 324,271
Endpoint | 834,271
20 |Straight line| Start point 334271
End point 338271 |
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Pfed vygenerovanim SEL programu je mozné upfresnit nastaveni projektu: Project - Property. Lze
nastavit koordinaci os X/Y, omezit souradny systém, nastavit pravidla pohybu pfes body, upravit
parametry nanaseni, nastavit zakladni rychlost a zrychleni v projektu.

File(F) Edit(E) View(V) Project(P) Draw(D) Tool(T) Help(H)

r3 ERKH - ,7CcO@EMO
Y 80

‘ Action Wertex Hmm) ] -0 -60 -30 -40 -0 -20 -10 D 02 o 40 30

0 Work Home | Point 0,000 X
=]
Property *
Software limit  Home back Cycle  Movement between fisures  Dispensing  Interpalate mowe velocity Output  Simulation II‘Z‘
Dispenser I'F Prevent stringing movement! Dispense Back)
Gommand output part H-distance 0,000] mm
Response input port [ 1] Y-distance 0.000] mm
Z-distance mim

Point dispenzing
R-distance deg

D\SDenSIng time zeC VEIUCIty mm/sec
Prevent Fragmented Dispensing el ©
Waiting time from exhalation instruction ON to axis mavement Bzeelei ©

Bfter movement wait time sec

Prevent spraying

Waiting time from exhalation instruction OFF to axis movement




Generovani programu pro ridici jednotky
IAI SEL z CAD souboru DXF

Pro samotné vygenerovani programu v jazyce SEL staci zvolit Project - Generate. Otevie se okno
s vygenerovanym programem, tabulkou pozic a trasou. Kliknutim na ikonu "disketa" Ize vysledek
uloZit do dvou soubori - pro samotny SEL program a tabulku pozic.

*lhitialize

| blbina.sgprjd - SEL Program Generator (Dispense)
File(F) Edit(E) View(V) Project(P) Draw(D) Tool(T) Help(H)
+ ¥
Action Wertex Himm) hid
me
1 |Straight line
End point 42 466
2 |Straight line| Start paint 42 466
End point 42 466
3 |Straight line| Start point 42 466
End point 1.276
4 |Straight line| Start point 1.276
End paint 1276
5 |Straight line | Start point 27120
End paint 5018
fi |Straieht line| Start point 57,018 =
End point
7 |Straight line| Start paint SelGenerateForm
End point u
8 |Straight ling| Start paint
End point Program  Position  Route
8 |Straight line| Start point E W Cnd Cmnd Operand 1 Operand 2 Pst Gomment
End paint y 1
10 |Straight line| Start paint
End paint 2 | * Thiz program was generated *
11 |Straight line| Start point 3|* by SEL program generator. V4100 *
. End point e 2021/04/01 17-04:56 *
12 |Straieht line| Start point
End point &
]
7
8

|eToF |

*Home return

[Home |

*[0000]
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Postup pro nahrani vygenerovaného SEL programu do Fidici jednotky SEL

Po spusténi aplikace PC Interface Software for XSEL se otevie dialog pro volbu typu Fidici jednotky,
poté vybér COM portu (Ize zjistit ve Spravci zafizeni) a pfenosové rychlosti. Nasledujici dialog se
ptd na povoleni ¢i zakdzani chodu vice programd, posledni je ohledné bezpecénosti. Poté se program
pfipoji k fidici jednotce a vycCte jeji data. Pfed samotnym nahranim nového programu
doporuéujeme pojmenovat program v tabulce programi: Symbol - Edit - Program No. Ikonkou
Transfer to Controller nahrajete upravené symboly do fidici jednotky.

-

<& Edit Symbo |E”E”E|
H = * Global e |P‘_'::g‘_'a1'r. 1 J Rest 984
Input Port No. l Cutput Port No. l Input/Output Port No. Program No. lTag No. l SL‘M
Program No. Symbol | -~

1 Test

2 Hokus

= Pokus PC Interface Software for XSEL X

4 Funguje Write Flash ROM?

< Nefunguje " Write all data areas.

[ Snad ted

7 Jeste ne {* Write the selected data area.

8 Konecne [~ Program

: ¥ Symbol

10

o [ Position

12 [ Parameter

2 [T "Position™ always selected.

14

15 Spirala Ho

16 Spiralaz

17

18 Kraslice

19 Kosoctwver W
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Pro nahrani vygenerovaného programu oteviete v menu File - Open a vyberte vas program.
Otevre se okno s vypsanym koédem v jazyce SEL. Program je mozné editovat, ménit instrukce

a parametry dvojklikem na fadek, pridavat ¢i mazat fadky pravym klikem a vybérem z
kontextového menu. Nasledné ikonkou Transfer to Controller 1ze program nahrat do Fidici jednotky.
Potvrdite, ze chcete program nahrat a vyberete Cislo programu v jednotce.

4 PC Interface Software for XSEL
CFile Edit View Program Position Parameter Symbel Monitor Controller Tool Window Help

= 8|58 8oa ﬂ B WI ﬂl LI || [Prme Oprt(With Sfry Cret) Sfty Vel Specified (MANT)
)

=-F) MSEL-PC/PG/BCE/PGE )
_# CA\Users\bA Documents\ AN SEL-PRGAauticka.mS == (R ==
578 Program(Remaining Steps:8151) iDL SS IS B \cke-mapg

~4” Position H | &
&8 Parameter Bl E INl Cnd |c:mnd| Operand 1 | Operand 2 Pst Comment | ﬂ

@-§5 symbol
.‘ x s

* This program was generated *

* by SEL program generator. V4.1.0.0 *®
* 2021/03/25 16:36:51 *

B R R R R R R R R AR R R R AR KR R R AR R AR R AR R AR R R R Rk

E R AR R AR R AR AR R AR AR A AR A AR AR R AR AR R AT

*Initialize *

B R R R R R R R R AR R R R AR KR R R AR R AR R AR R AR R R R Rk

10| [rrsrsnssmanana s s anna s aa s s p AR R R

11 *Home return *

I ————

13| [srsrsssssananaeaaasianan s r s i s pa R a R R

14| |+ rooo0) *

15| [rrmrsmssmanasanarannnan s n AR aa AR AR R R AT

16| EXSR. a9 Execute subroutine

I B —————

18| *Cycle top *

1g| [rrrrsmssmanasanarann s n s n AR AR AR AR R A AT

20| TAG 1

B B rrrrrr—————

22 *Wait for cycle start trigger *

23| [rrrrsnsasanaranarannnan s nannan R R R AT A T

24 WTON| 1
e ]

P B ———

2¢| [+ rooo11-[o002] *

27| [rrsnsnaanananananannnananan i a i a AR AR AR

28| MOVL & LI

Step No. | Column  Message

Erxr Variable No. | Input/Cutput/Flag No. | Program No. | Tag No. | Subroutine No. | Positid | P
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V dalsim dialogu zaskrtnéte polozku Program, protoze pozice jsme jesté nenahravali. Aplikace nas
nasledné informuje o prepsani FLASH paméti v Fidici jednotce.

Program Mo, Select X || PC Interface Software for XSEL b4

Please Select Program No. Write Flash ROM?

-~
No [Steps|Program Name " Write all data areas.

18 %3 Rraslice

19 61 Eosoctver {* Write the selected data area.
20 S0 ctvrtek ¥ Program

21 399 Busik Remaining Steps I 2151 I Symbol

22 77 auticko o

23| 307 Panas_1 | :zzzines

24 84 [T Parameter

25 _ Write | [T "Position™ always selected.)
26 0
27 0 . Cancell Yes Ho |

Nyni je potfeba nahrat programové pozice. Otevienim souboru s pozicemi (File - Open) se zobrazi
tabulka pozic. V této chvili nejdou editovat, ale je mozné je nahrat do fidici jednotky - Transfer to
Controller.

Pozor, pokud chcete nahrat pozice ze souboru, nesmite mit oteviené pozice z fidici jednotky.
Taktéz Ize vybrat nékteré nebo vSechny body a pfes schranku CTRL+C a CTRL+V vlozit do okna
pozic fidici jednotky, pfipadnou editaci provést tam a vysledek opét ulozit do Fidici jednotky -
Transfer to Controller. Po UspéSném nahrani pozic je mozné vybrat program ze seznamu v Fidici
jednotce a spustit s nové uloZzenymi pozicemi.

42 PC Interface Software for XSEL
File Edit View Program Position Parameter Symbol Monitor Controller Tool Window Help

=B[22 o oela] =l 4 » (oo [pr=t Gprtiuich ety Crot)  [srcy vel Specifiea(um) v][embr muic prgs stecomm) v
|
o @ MoEL-PC/Pe/ECE/PaE 8 Edit Position Data [o@[=] | e (et (=8 =R

? :Z?:Z.:Rememmg Steps:3067) a2 s ﬁl <> B Q‘

Parameter
gsmul IV View Button of Each Axis and Jog Setting 2
LR
m1 sv|miuv| 2 sv] | ver E
[ 278.150 | 98.080 Acc [ 0.30
<« |+m]| +o |+ 0| pa[o30
BEe e Inc [ ©.000
No.(Name) | axisl | axis2z | vel | Acc |
1( )
0 ) 10.315] 30| 0.30| 0.30
3( )
a( ) 265.186
5 ( ) 265.216 10.717 30 ©0.30 0.30
6 ( ) 129.602 10.319) 30| 0.30] 0.30 288.470 10.224 30 0.30 0.30
7( ) 160.059 10.224] 30 285.528 25.580 30 ©0.30 0.30
8 ( ) 179.528 10.466) 30| 0.30] 0.30 288.822 31.351
9( ) 179261 15.869 268.714 34.518 30 0.30 0.30
10 ) 179.528 10.466] 30| 0.30] 0.30 247.195 24.318
11( ) 244.372 10.577] 30 20) 234.142 58.555 30 0.30 0.30
12 ) 265.216 10.717 30| 0.30] 0.30 21] 185.459 58.555 30 0.30 0.30
13 ) 211.910 2.801 22] 158.647 58.555 30 0.30 0.30
14 ) 207.515 2.801 30 0.30 0.30 . 23] 131.836 55.733
Input Range: -99999,999 to 99999,999, PosNo. that 13 data retainec =4 126.897 39.505 30| 0.30] 0.30
23] 132.189 25.746 30 0.30 0.30
24 130.425 19.04¢ 30 0.30 0.30
27] 128_485 15.604 30 ©0.30 0.30
28| 129.602 10.319 .

Input Range: —99999.995 to 99999999

LN




