RoboDK juhend

UR10 robotkaega saviprintimise jaoks

RoboDK kasutajaliides

Ettevalmistavad tegevused RoboDK-s (saab teha ilma robotiga iihendamata)
Uue ekstruuderi lisamine
Robotkae liikkumise limiidid
STL faili printimine (sisseehitatud Slic3r)
G-koodi import
Collision check

Tegevused robotkdega
RoboDK robotiga tihendamine
Enne pumba ja ekstruuderi ihendamist robotiga
Programmi kaivitamine robotil



RoboDK kasutajaliides

Parema hiireklahviga lohistamine muudab vaatenurka.
Keskmise hiireklahviga lohistamine muudab vaadatavat ala.
Rullik zoomib vaadet.

ALT-klahvi all hoides saab hiirega liigutada objekte (liigeseid, tdoriista) ruumis kasutades
nende origin punktis olevaid nooli.



Ettevalmistavad tegevused RoboDK-s (saab teha
ilma robotiga Ghendamata)

Uue ekstruuderi lisamine

Kui kasutad ekstruuderit, millest veel pole RoboDK-s tddriista loodud, siis peaksid selle ise
looma. Selleks joonesta tddriista mudel CADis. Robotkae kilge kinnitamise plaadi keskpunkt
peaks olema koordinaadistiku keskpunktis, nii, et kinnitusplaat on XY tasapinnal ja t66riist Z
pluss poolel. Siis tuleb roboti kinnitus dige. To0riista "td6tav” punkt maaratakse hiliem
RoboDK-s, joonestamise ajal on oluline ainult kinnituspunkt. Salvesta t6driista mudel STL

failiks.

Tee koopia RoboDK "station" failist. Ava uus koopia. Leia objektide puus UR10 all
olemasolev ektruuder, tee selle nimel paremklikk ja Delete.

o

Ava "Load file (local)" nupuga uue tdoriista STL.

Tooriist tekib suvalisse kohta.

Lohista tekkinud objekt puus UR10 roboti peale. Sellega tehakse temast automaatselt
tooriist. ToOriist muudab nldd ise asukohta. Kinnitus peaks tulema dige, kui jargisid
joonestamise kohta kainud juhiseid.



B Printing-station
W . UR10 Base
w 4 UR10
. Ekstruuder1-NW45

[EkstruuderlN\/\MS

Tee topletklikk tooriistaga koos tekkinud XYZ nooltel. Paremas servas avaneb paneel, kus

saad arvusid muuta, et "Tool center point with repect to UR10 (flange)" saaks digeks.

Salvesta station fail edaspidi kasutamiseks.

Nooltekomplekt peab saama printimisotsiku
juurde nii, et Z (sinine) nool naitab otsikust valja.

Tool Details; Ekstruuder1-NW45

=

Tool Name: [Ekstruuder 1-NW/45

Visible Show TCP

Tool Center Point with respect to

'; UR10 (flange)

[X,¥,Z]mm | Rot[u,v,w] deg - UR (deg) >

2.e08 -354.888 98.ee8 2.888

+ More options

52.e88

8

]
&
@
@



Robotkae liikumise limiidid

Topeltklikk robotil avab tema paneeli paremal.

"Joint axis jog" sliderite otstes on liikumisulatuse limiidid. Need tuleb seada nii, et robot ei
keeraks voolikut Umber enda, aga printimine oleks vdimalik.

UR10 panel g ®
Name: |UR 10 Parameters
Cartesian Jog

Tool Frame ‘:b Ekstruuder 1-MW45 (1)~ with respect to robot flange

[%,¥,Z]mm | Rot[u,v,w] deg - UR (deg) b

2.888 -295.2688 52.688 98. 888 B.60e8 8.888

Reference Frame ‘.-."LBD printing frame | with respect to robot base

[%,¥,Z]mm | Rot[u,v,w] deg - UR (deg) v I =

455.185 -323.488 153.135 a.ee8 2.828

Tool Frame with respect to Reference Frame

[X,¥,Z]mm | Rot[u,v,w] deg - UR (deg) w =
248,659 78.288 39.888 115.702 137.888 2.888
Tool Frame | | WorkSpace | Show Frames
x y 7 | ® Donotshow (] Alifione ] Base (0)
: A S Tool Frame
Trans!atnn OO @ | O show for wrist center . Robot Hange
Rotaton (O (OO | (O Show for robot flange et Frame
—— () show for current tool | ]2 M
7 [l [1s Lls
( |
\ /
"\-.__ gl J/
Joint axis jog | Align Home
By -11.37 |®-80.0 € > 90.0
B 433,99 |®-180.0 < > 0.0
8| 99.79|0-155.0 ¢ > 1550
B -166.22 |2-225.0 € > 0.0
B -111.37 |®-135.0 € > -60.0
Be: 0.00 |e-90.0 € > 90.0

Other configurations @., 8. 8 8, 8 8.

( *)-[ -11.37°,

More options

-93.99°, -99.79°, -166.22°, -111.37°, -2.88°] ~

Minu katses sobisid jargmise
vaartused, neid voib olla vaja
mdne suurema prinditdo jaoks
korrigeerida:

:-90 90

:-1800

:-155 155

:-2250

:-135 -60

:-90 90

OO N WN =

Simulatsioonis saad slidereid
liigutada ja naha, kus limiit ette
tuleb.

Miinimume ja maksimume saab
muuta, kui teha topeltklikk Ghel
neist tulpadest sliderite otstes,
avaneb aken kas kdigi miinimum
voi kdigi maksimumvaartustega.

Nende liimitega sobiv Home
positsioon:
0]-90|-45|-225|-100|0
(salvestatud olemasolevas
Workstationis).



STL faili printimine (sisseehitatud Slic3r)

1. Ava RoboDK UR10-printing-station-[sobiv ekstruuder] station fail - seal on ette
valmistatud robot ja ekstruuderi mudel.

a

3. Ava oma prinditava objekti STL fail. Objekt tekib vasakul asuvasse puusse.

2. Vajuta "Load file (local)" nuppu.

v ' Printing-station-Anna
¥ __ UR10Base

w & URI10

L Ekstruuder1-NW...

-2 3D printing frame

: ' Spiky_vase

4. Lohista puus oma objekt "3D printing frame" peale, nii, et ta muutuks selle alla
kuuluvaks.
v ' Printing-station-Anna
¥ ___ UR10 Base
| w Z URr10
LR Ekstruuder1-NW...

w ®__ 3D printing frame
: ' Spiky_vase




5. Kui soovid tee STL objektil topeltklikk, saad selle asukohta muuta ja "More options"
alt ka naiteks "Apply scale" nupuga suurust muuta.

Obiect Details: Spik ase
Jbject Details: Spiky_vase

0Object Name: |5|:|iky_vase
Visible [] Show object frame

0Object Position with respect to | E‘J\ 3D printing frame

| [%,¥,Z]mm | Rot[X,Y ,Z ldeg - Fanuc/Motoman (d ~| | |

8.8 a.e08 a.ea8 g.e88

| Apply Scale | Change colors: Edit events
[X,¥,Z]mm | Rot[X,Y¥ ,Z ]deg - Fanuc/motoman (d ~ |

-168. 888 1lee.808 2.e08 2.0 2.0

6. Ava menuust Utilities -> 3D print project.

7. Vajuta avanenud modaalaknas nuppu "Select object". Aken peaks eest ara kaduma.

3D Printing Project: Print3D settings

Robot: _‘; UR10 V:, Approach | Add | Remove i
Reference: 1-".L 30 printing frame = Type Value (mm | deg)
Tool; %« E{S?:I"L.IudEfl—NW‘%E {1 ~ .Nmmar () « | 100.000 :_

Object: No ob_]ect selected

Program: Mo program selected

Visible toolpath | = Mare options |
Fath input

émet objiect. v Retract Add | Remove
r Type Value (mm | deg)

30 printing options 1
Marmal (M) ~ (100,000 =

Edit path manually
Path points: 0
Program Events

:Scr‘ip‘t (mm,deg) transl{x,y,z)*rotz(rz)*... w I =]
Paﬁ-ltotoolofrset:. 5 I s s T s = - 15 |
rotz{a)

Select algorithm: :Minimum tool orientation d'm!']g_e ~ I 5 Teach | + () Show preferred tool path

Optimization parameters

| Setdefault () Show estimated tool path;

Allow a tool Z rotation of +/- {180.00 3 deg by steps of

Preferred joints for the start point

=]

lo.0000  [%]-s0.0000 [%]-45.0000 [%-225.0000 |4 -100.0000 [+ o.0000 ]

Auto update [ |
Update Simulate

8. Nuud tee topeltklikk oma objektil (mudelil, mitte nimel). Natukese métlemise jarel
peaks tagasi ette tulema eelnevalt nahtud modaalaken.



9. Nuud vajuta modaalaknas nuppu "Update". Peale mdningast mdtlemist peaks
tekkima aknas reale "Object:" sinu objekti nimi.

Robot: | T UR10 ™ Approach Add Remave

Reference: F..’L 3D printing frame ~ Type Value (mm | deg)

&\ Ekstruuder 1-NW45 (1) v Narmal (N) VW

oora epronTa

- Elected
Visible toolpath = More options
Path input

30 printobject | | Select object Retract Add Remove

Type Value (mm | deg)

3D printing options &
| Noma 09 v[won 2]

Edit path manually
Path points: 435

Program Events

script (mm,deg) transl{x,y,z)*rotz(rz}*... v M| |=
Path to tool offset: - -
rotz(e)
Select algorithm: | Minimum tool orientation chang_e e Teach + () Show preferred tool path
Optimization parameters
Set default () Show estimated tool path
Allow & tool Z rotation of +/- deg by steps of deg
Preferred joints for the start point
[o.0000  [2][-s0.0000 [3][-45.0000 [2][-225.0000 [3]-100.0000 [£][0.0000 2] =
Auto update (‘
All targets are reachable. ‘d Update Simulate
Check path.
H " : "
10. Vajuta nuppu "Edit path manually".
Robot: | ‘; UR10 ] Approach Add Remove
Reference: BLSD printing frame w Type Value (mm | deg)

Toal: Q. Ekstruuder 1NW45 (1) v Normal (M) = m

Object:  Spiky_vase
Program: Mo program selected

Visible toolpath = More options
Path input

Retract Add Remove

3D print object Select object
Type Value (mm | deg)

3D printing options

l Edit path manually
ath points: |

Program Events

Script (mm,deg) transl(x,y,z)*rotz(rz)*... ~
Path to tool offset: - -
rotz(e)
Select algorithm: | Minimum tool orientation chang_e ~ Teach + () show preferred tool path
Optimization parameters
Set default () Show estimated tool path

Allow a tool Z rotation of +/- [180.00 || deg by steps of deg

Preferred joints for the start point

.-‘| =

[0.0000  [2][-e0.0000 [£][-45.0000 [2][-225.0000 [£]-100.0000 [ ]0.0000 2]

Auto update (;,

All targets are reachable. ‘d Update Simulate
Check path.



11. Avaneb Slic3r tarkvara.
"Print settings" ja "Printer" saab valida varem salvestatud konfiguratsiooni.
“Object” rippmenuus vali oma STL.

g sic2 - O bd

File Plater Object Settings VYiew Window Help

Plater
,"d Add.. |J Delete | DeleteAll |&§ Amange 2 e &2 ;: Scale.. || %% Split ||| Cut.. | Zyerheights
Print settings: | <2 UR10_clayprint_extrl_slicer_conf ~ (ReF
' Filament: | robodk_slicer_config.ini i ]
(= UR1D_clayprint_printer_conf ~ R
eExport 5TL... - iExport G-code...
Support material
Generate support
material: 0
Object: Spiky_vase.stl ~
Copies: 1 Size: 290.96 x 309.29 x 290.97
Volume:  12840945.00 Facets: 1786 (1 shells)
D 20 Preview | Layers Materials: 1 Manifold: Yes

Some of your object(s) appear to be outside the print bed. Use the arrange buttc

Tegin konfiguratsioonid prinditédle UR10_clayprint_extr1_slicer_conf ja printerile
UR10_clayprint_printer_conf, mis vdiksid olla aluseks robotkae ja esimese
ekstruuderiga printimiseks.

Tdendaoliselt on kasulik enda vajaduste jargi muudetud konfiguratsioonid salvestada
oma nimega.

RoboDK konfiguratsioonid, mis neis lahtrites vaikimisi ndidatakse ei sailita
miskiparast muudatusi peale arvuti restarti.



12. Slic3r-i Settings menll kaudu saad seadistusi muuta.

Olulised kohad “Print settings” osas:
@ Sic3r

File Plater Object Settings View Window Help
Plater Print Settings ¢ Printer Settings

UR10_clayprint_extrl_sli ~ E@' Layer height
I

Skirt and brim

12l Support material

5) Speed

Layer height: 4 mm

Use adaptive slicing:

Adaptive quality:

Wultiple extruders
}jf Advar?ced Match horizontal surfaces: O
g Cutput options
j}, ;\JhOtES Vertical shells
2 ortcuts

Perimeters:

Spiral vase:

Herizontal shells

Solid layers:

Quality (slower slicing)

Extra perimeters if needed:
Avoid crossing perimeters:
Detect thin walls:

Detect bridging perimeters:

L HH ]

Advanced

Seam position: | Nearest ~ |

External perimeters first: |

L4

Some of your object(s) appear to be outside the print bed. Use the arrange buttc

Wio




Olulised kohad “Pritner settings” osas:

g sic

File Plater Object Settings View Window Help

Plater Print Settings Printer Settings ¢

UR10_clayprint_printer_« ~ =& Size

(=) General Mozzle diameter: l:l mim

|| Custom G-code

|_Motes

I W Bxtruder 1 Limits
Min: 4 mm
Max: 4 mm

<

Position (for multi-extruder printers)

Extruder offset: x:El y:E mm

Retraction

Length: 2 mm (zero to disable)
Lift 7: 0 rmm

Only lift Z: Above Zi mm Below £
Speed: 40 mmy/s

Extra length en restart: mm

Minimurm travel after retraction: i

Retract on layer change:

U O[~]e

Wipe while retracting:

Retraction when tool is disabled (advanced settings for multi-extruder setups)

Length: 10 mm (zere to disable)

Extra length on restart: 0 mm

Some of your object(s) appear to be outside the print bed. Use the arrange butt:

Pane tahele: Slic3r tarkvara ei taha 1-st millimeetrist suuremate kihikdrgustega
ootuspéraselt tootada’. Sellest veast mooda padsemiseks tee jargmist:

Print settings aknas margi kindlasti ara “Use adaptive slicing”. Maara esimese kihi
kérgus samas aknas.
Printer settings aknas mine vasakul tulbas alajaotusesse “Extruder 1°. Limits
alajaotuses pane “min” ja “max” vaartused Uhesugused ja sellised nagu kihipaksust
soovid.

Peale muutmist kisitakse, kas salvestada .ini fail Ule - otsusta teadlikult, kas teed
uue .ini faili voi salvestad olemasoleva lle.

' https://github.com/slic3r/Slic3r/issues/4516




13. Sulge Slic3r aken.
Vajuta 3D printing project setting aknas nuppu Update.
Nupu kdrvale tekib roheline vdi punane ikoon ja akna allserva tekst, mis utleb, kas

objekti printimiseks vajalik teekond dnnestus valja kalkuleerida voi mitte.

Robot: | g UR10 s Approach Add Remave
Reference:| 1. 30 printing frame ~ Type Value (mm | deg)

Toal: % Ekstruuder 1-MwW45 (1) Normal (M) ~ (| 100.000 =)

Object:  Spiky_vaze
Program: Print3D

Visible toolpath = More options
Path input

30 printobject | |  Select object Refract Add Remove

Type Value (mm | deg)

3D printing options -
Mormal (1) ~ {100,000 g

Edit path manually
Path points: 57532

Program Events

b8

script (mm,deg) transl(x,y,z)*rotz(rz}*...

Path to tool offset:
|rotz(e)

Select algorithm: | Minimum tool orientation change Teach + () Show preferred tool path

Optimization parameters

Set default (Z) Show estimated tool path

Allow a tool Z rotation of +/- | 180,00 C deg by steps of deg

Preferred joints for the start point

-

[o.0000  [2][-s0.0000 [5]<4s.0000 [£]-225.0000 [£][o.0o00  fooooo

Setdefault | Setcurrent -21.1, -127.3, -4&.5, -185.7, -121.1, -8.8 w
[] Auto update
Update Simulate
l'l'he robot cannot reach all targets in the path. l




Pane tahele: Kui vajutad uuesti nuppu “Edit path manually’, siis Print settings ja Printer
konfiguratsiooni valikud Iahevad tagasi robodk_slicer_config.ini peale. Pead need valikud
uuesti tegema.

@ siic3 - u] %

File Plater Object Settings View Window Help

Plater

Y Add.. |73 Delete |3 DeleteAll (&8 Amange (@@ 8 2 55 Scale. :?_:: Split || Cut.. | Ssyer heights

Print settings: | .2 UR10_clayprint_extr]_slicer_conf w|RaE

Tarment: Tob ok Slicer_contig.in i
S
Printer: | (=) UR10_clayprint_printer_conf vﬂ,v;
‘ExportSTL.. | gExport G-code..

Support material

Generate support
material: u

Lo

Object: Spiky_vase.stl ~
Copies: 1 Size: 290.96 x 309.29 x 290.97
Volume: 129403945.00 Facets: 1786 (1 shells)

Preview | Layers Materials: 1 Manifold: Ves

Some of your object(s) appear to be outside the print bed. Use the arrange butt




14. NUUd vajuta nuppu "Program events”.

Siin aknas on oluline vaartus "Set rounding”. See vaartus teeb g-koodis kirjeldatud
sirgjooneliste liikumiste vahelised nurgad vastava raadiusega imaraks. Kui rounding
on null, siis toimub igas nurgas masina peatamine hetkeks ja liikumine on jénksutav.
Kui rounding on nullist erinev, siis saab robot sujuvamalt liilkuda.

@ Program events T X
Fast move speed (mm/s) Set Rounding (mm)

Change tool ID SetTool(%%:1) I—il L] Program start onStart e
Spindle speed (RPM) + [ path approach onApproach -+
Spindle set dockwise I:I + [ path start onPathStart 4
Spindle set counterclockwise I:I + [] on action (e.g. on paint)  orPaint -+
Set extruder feed - [ path finish onPathFinish -
Call M code + [ path retract onRetract -+
Set Digital Output On + [ Program finish onFinish -
Set Digital Output Off -+

Set Digital Qutput On (sync) +

Set Digital Output OFf (synd) -

Set Default oK Cancel

Paraku rounding valikuga kaasneb probleem, millele ei ole dnnestunud lahendust leida.
Kui g-koodis on mingi sirgjooneline likumine lGhema distantsiga kui 2 kordne rounding
vaartus, siis roboti kontroller logib errori ja samal ajal liigub jonksuga.

15. Sulge "Program events” aken.

16. Ara 3D printing project settings akent veel sulge.
Liiguta robot asendisse, kus tooriist on roboti teiste osade suhtes heas asendis -
piisavalt eemal. Salvestasin ta home positsiooniks Uhe véimaliku, kui teed topletkliki
robotil, siis "joint axis jog" kérval on "Home" nupp, vajuta naiteks seda.

UR10 panel 8 x

Name: [R10 ] | parameters

Cartesian Jog

ToolFrame | &

D v with

[X,Y,Z]m | Rotlu,v,u] deg - UR (deg) v

295,200 S2.008  s0.000 .00

Reference Fr 0130 printing frame + with respect to robot base

[X,¥,2]m | Rot[u,v,u] deg - UR (deg) v
45 323488 s

153,13 o.000 .00 o.000

1w sEe.sd7  msge2 137888 2.000

Other configurations @ &. 8.8, 8,8) More options
(*)-[ e.ee°, -%0.e0°, -45.00°, -225.00°, -190.00°, e.0e°] v

P

kstruuder1-NW45 (1)
S

3Drinting frame




17. NUud 3D printing project settings aknas on rida "Select algorithm: Minimum tool
orientation change”, vajuta selle kdrval nuppu "Teach”, siis jaetakse t6oriista
asend meelde ja on lootust, et ei looda programmi, kus see roboti osadega kokku

porkama hakkab.

Robat: & UR1D = Approach Add Remave

Reference: ‘_-'J‘ED printing frame ~ Type Value (mm | deg)

Tool: % Ekstruuder 1-MwW45 (1) ~ Mormal (N) + [ 100,000 =

Object:  silinder-test
Program: Print3D

Visible toolpath = More options
Path input

D printobject | | Select object Retract Add Remove

Type Value (mm | deg)

3D printing options
Mormal (M) ~ || 100.000 o

Edit path manually
Path points: 18018

Program Events

<

script (mm,deg) transl(x,y,z}*rotz{rz)*...

Path to tool offset:
| rotz(e)

Select algorithm: | Mimimum tool orientation change Teach + () Show preferred toal path

Optimization parameters

Set default () Show estimated tool path

Allow & tool Z rotation of +/- [180.00 = deg by steps of deg

Preferred joints for the start point

-

|0.0000 :||-90.0000 :||—45.0000 :||—225.0000 :||2?0.0000 :||0.0000 3

Setdefault || Setcurrent -35.7, -78.3, -187.8, -174.1, 244.3, -8.8 v

[ auto update
Update Simulate



18. Vajuta 3D printing project settings aknas nuppu “Update”.
Akna allservas naidatakse kas tooriista teekond oli voimalik luua voi mitte.

Robot: B UR1D o Approach Add Remave
Reference:| Y1, 3D printing frame ~ Type Value (mm | deg)

Tool: % Ekstruuder 1-MwW45 (1) ~ Mormal (M) ~ {|100.000 =

Object:  Spiky_vasze
Program: Print3D

Visible toolpath = More options
Path input

30 print object Select object Retract Add Remave

Type Yalue (mm | deg)

3D printing options
Normal (M) ~ {100,000 g

Edit path manually
Path paints: 57532

Program Events

script (mm,deg) transl{x,y.z)*rotz(rz)*... ~
Path to tool offset:

rotZ(e)
Select algorithm: | Minimum tool orientation change  ~ Teach + () Show preferred tool path

Optimization parameters

Set default () Show estimated tool path

Allow a tool 7 rotation of +/- [180.00 5| deg by steps of deg

Preferred joints for the start point

-

[0.0000  [3]-s0.0000 [2]|4s.0000 [5]-225.0000 (200000 (o000 5

Setdefault | Setcurrent _91.1, -127.8, -46.5;, -185.7, -191.1, -8.0 9
[ Auto update
Update Simulate
[The robot cannot reach all targets in the path. ]

Kui Update andis vastuseks ebadnnestumise, siis proovi muuta prinditava mudeli
asukohta robotkae suhtes.

Kui Update dnnestus, siis vdid kaivitada simulatsiooni voi akna sulgeda.

Liigu edasi Collision check sammu juurde.



G-koodi import

1. Ava nupuga "Open file (local)” oma g-koodi fail.

2. Avaneb modaalaken "Robot machining project: [sinu faili nimi] Settings".

Robot: g UR1D e Approach Add Remaove

Reference: ‘,ﬂL 3D printing frame ~ Type Value (mm | deg)

Tool: % Ekstruuder 1-MwW45 (1) ~ Normal (M) ~ [ 100,000 2

Program: silinder_test_shig==
Visible toclpath = More options

Path input Retract Add Remove

SelectNC file Select NC file Type Value (mm | deg)

Path points: 18178 Normal (M) + 100,000 z

Criginal file: silinder-test-slic3r2.gcode

Program Events

=

Script (mm,deg) transl(x,y,z)*rotz{rz)*... e

Path to tool offset:
rotz(e}

Select algorithm: | Minimum tool orientation change Teach + () Show preferred tool path

Optimization parameters

Set default () Show estimated tool path
Allow a tool Z rotation of +/- deg by steps of deg

Preferred joints for the start point

[o.0000  [2][-s0.0000 [2][45.0000 [£][-225.0000 [£][270.0000 [£][0.0000 [2

Setdefault || Setcurrent -33.4, -78.3, -187.5, -174.1, 226.5, -8.8

[ Auto update
Update Simulate
Path solved successfully,

3. Vajadusel liiguta RoboDK 3D priting frame asukohta ruumis - sellest soltub g-koodi
taitmise asukoht. Liigutamiseks hoia all ALT klahvi ja liiguta frame'i XYZ nooli.



4. Vajuta "Robot machining project: Settings" aknas nuppu "Program events”.

Robot: & UR1D S Approach Add Remave

Reference: BLHJ printing frame ~ Type Value (mm | deg)

Toal: Q% Ekstruuder 1-NW45 (1) v Normal (N 7 m

Program: siinder_test_slia==

Visible toolpath = More options
Path input

Retract Add Remove

Select NC file -~ Select NC file Type Value (mm | deg)

Baltnobi: 170 Normal () ~ [100.000 3

Program Events

script (mm,deg) transl(x,y,z)*rotz(rz)*... w I =
Path to tool offset:

|rotz(a)

Select algorithm: |Minimum tool orientation change Teach == () Show preferred tool path

Optimization parameters

Set default () Show estimated tool path

Allow a tool Z rotation of +/- |130.00 5| deg by steps of deg

Preferred joints for the start point

[0.0000  #][-e0.0000 [£]|-4s.0000 [£]|-225.0000 [£][270.0000 [£]0.0000 £

Setdefault || Setcurrent -33.4, -78.3, -187.6, -174.1, 1226.6, -8.8 v
[ Auto update
Update Simulate
Path solved successfully.

Siin aknas on oluline vaartus "Set rounding"”. See vaartus teeb g-koodis kirjeldatud
sirgjooneliste liikumiste vahelised nurgad vastava raadiusega Umaraks. Kui rounding
on null, siis toimub igas nurgas masina peatamine hetkeks ja liikumine on jénksutav.
Kui rounding on nullist erinev, siis saab robot sujuvamailt liikuda.

® Program events ? *
Fast move speed (mm/s) Set Rounding {mm)

Change tool ID SetTool(%%:1) Iil L Program start onStart 3
Spindle speed (RPM) + [ path approach -
Spindle set dockwise I:I + [ Path start onFathStart -
Spindle set counterclockwise I:I + |:| On action (e.g. onpoint)  onPaint -
Set extruder feed - [] path finish onPathFinish 4+
Call M code + [ Path retract onRetract -+
Set Digital Output On + [ program finish onFinish ke
Set Digital Qutput Off +

Set Digital Output On (sync) -

Set Digital Output Off (sync) -

Set Default Ok Cancel

Paraku rounding valikuga kaasneb probleem, millele ei ole dnnestunud lahendust leida.
Kui g-koodis on mingi sirgjooneline liikumine lihema distantsiga kui 2-kordne rounding
vaartus, siis roboti kontroller logib errori ja samal ajal liigub jonksuga.



5. Liiguta robot asendisse, kus t60riist on roboti teiste osade suhtes heas asendis -
piisavalt eemal véimalikest kokkupdrkeolukordadest ja kdrgemal prinditavast kehast.

Salvestasin roboti home positsiooniks he voimaliku. Kui teed topletkliki robotil, siis
"joint axis jog" korval on "Home" nupp, vajuta seda.

UR10 panel 8 x

Wame: [0 e

Cartesian Jog

ToolFrame | & ) v with

[X,Y,2]m | Rot[u,v,w] deg - UR (deg) 5

o.oe  -255.200| 52008  90.000 .00

Reference Frame |91[30 prnng rame | with respect to rabot base:

[X,¥,2]m | Rotlu,v,w] deg - UR (deg) v

kstruuder1-NW45 (1)

Other configurations @ & &

([ .00, s0.00°, _as.00°,

3D Printing frame

6. "Robot machining project: Settings" aknas on rida "Select algorithm: Minimum tool
orientation change”, vajuta selle kdrval nuppu “Teach”, siis jaetakse tooriista
asend meelde ja on lootust, et ei looda programmi, kus see roboti osadega kokku
porkama hakkab.

Robot: € UR1D v Approach Add Remave
Reference:| 1 3D printing frame ~ Type Value (mm | deg)

Tool: % Ekstruuder 1-MW45 (1) ~ Normal (N) ~ {1 100,000 £

Program: silinder_test_shiag==
Visible toolpath = Mare options
Path input

Retract Add Remave

Select NC file Select MC file Type Value (mm | deg)

Original file: silinder-test-slic3r2.gcode N 0 2l 100.000 as

Program Events

script (mm,deg) transl{x,v,z)*rotz(rz)*... w =
Path to tool offset:
|ro‘tz (8}
Select algorithm: | Minimum tool orientation change Teach + () Show preferred tool path

Optimization parameters

Set default ) show estimated tool path

Allow a tool Z rotation of +/- |180.00 5| deq by steps of deg

Preferred joints for the start point

[0.0000 %][-s0.0000 [3][<4s.0000 [£]-225.0000 [#]270.0000 20,0000 3

Set default Set current -33.4, -78.3, -187.&, -174.1, 226.6, -8.8 o

[] auto update

Update Simulate
Path solved successfully.




7. Vajuta "Robot machining project: Settings" aknas nuppu “Update”.
Akna allservas naidatakse kas tooriista teekond oli véimalik luua voi mitte.

Robot:  UR10 i Approach Add Remove

Reference: BL 3D printing frame ~ Type Value (mm | deg)

Toal: %E(struuderl—NU‘HS (1" Mermal (N) ~ | 100.000 5

Program: silinder_test_sha==
Vizible toolpath = More options

Path input Retract Add Remove

SelectNC file  ~ Select NC file Type Value (mm | deg)

Path points: 18178 Normal (N) + {1 100.000 :

Criginal file: siinder-test-slic3r2.gcode

Program Events

script (mm,deg) transl(x,y,z)*rotz(rz}*... B =
Path to tool offset:

rotz(e)
Select algorithm: | Minimum tool orientation change Teach + () Shaw preferred tool path

Optimization parameters

Set default () Show estimated tool path

allow a tool Z rotation of +/- [180.00 5| deg by steps of deg

Preferred joints for the start point

[o.0000  [2][-s0.0000 [2][-45.0000 [2][-225.0000 [2][270.0000 [£]o.0000 |2

Setdefault | Setcurrent -33.4, -78.3, -187.6, -174.1, 226.5, -8.8 w

[ Aute update
Update Simulate
Path solved successfully.

Kui Update andis vastuseks ebadnnestumise, siis proovi muuta prinditava mudeli
asukohta robotkae suhtes.

Kui Update dnnestus, siis vdid kaivitada simulatsiooni v6i akna sulgeda.

Liigu edasi Collision check sammu juurde.



Collision check

Tee programmi (3D printimise voi imporditud g-koodi) nimel paremklikk ja vali "Check Path
and Collision”.

Print3D
Run Ctrl+R
Run on robot
Loop
Show instructions
Display path
Locked

Check path F5
Check path and Collisions Shift+F5

Recalculate Targets

| Generate robot proaram as... Shift+F6

Collision check on operatsioon, mis votab aega, selle kaigus antakse teada tekkinud
kokkuporkest vdi edukast Iabimisest, kui kogu arvutus 16puni tehtud.

Kokkuporgete ilmnemisel Ghest juhist nende arahoidmiseks ei ole, tuleb mangida
prinditava objekti asukohaga roboti suhtes ja robotkde asendiga, milles vajutasid nuppu
“Teach”

Robot: B w10 o Approach Add Remove
Reference: ‘;’L 3D printing frame ~ Type Value (mm | deg)

Toal: QN Ekstruuder 1-NW45 (1) v MNormal (N) | 100.000 i

Object:  silinder-test
Program: Print3D

Visible toolpath = More options
Path input

3D print object -~ Select object Retract Add Remove

Type Value (mm | deg)

Mormal (M) || 100.000 5

3D printing options
Edit path manually
Path points: 18018

Program Events

script (mm,deg) transl(x,y,z)}*rotz(rz)*... w [~ =
Path to tool offset:

|ro‘tz(9)

I Select algorithm: | Minimum tool orientation change  ~ Teach l "' () Show preferred tool path

Optimization parameters
Set default () Show estimated tool path
Allow a tool Z rotation of +/- | 180.00 D deg by steps of deg

Preferred joints for the start point

[o.0000  [3][-90.0000 [2][45.0000 [#][-225.0000 [£]|270.0000 [£]o.0000 T2

Setdefault | Setcurent | -35.7, -78.3, -187.5, -174.1, 244.3, 8.9 w

[ Auto update
Update Simulate



3D printimistdd puhul vdib juhtuda, et 3D prinditava objekti suhtes kontrollitakse
kokkupuuteid algusest peale, kui objekti fllsiliselt veel ei eksisteeri. Selle valja lllitamiseks
mine menulsse Tools->Collision map ja eemalda STL objekti realt topeltkidpsudega
linnukesed.

® Collision Map Settings ? X
D Include hidden objects Select all Select none Set default selection Uncheck collided
Double diick a cell to turn ON or OFF collision chedk

UR10 (Base) UR10 (1) UR10(2) URT0(3) URT0(4) UR10(5) URT0(6) Ekstruuder1-NWA45 (1) silinder-test
UR10 (Base) g ® b 4 b 4 b 4 v v v X
UR10 (1) b 4 &4 b b 4 v v v v x
UR10 (12) b 4 x o b 4 v v v v x
UR10 (J3) ® b ® e ® v v v »®
UR10 (}4) »® v v b4 & ® v v ®
UR10 (J5) v v v v x S b 4 v x
UR10 (J6) v v v v v ® & v ®
Ekstruuder1-NW45 (1) v v v v v v oo ®
e x ..................... I o . . % = = &

Kui Collision check vétab liiga kaua aega, siis on véimalik vAhendada kontrollimise sammu
Tools->Options->Motion all otsas "Collision checking" Maximum path step mm ja
Maximum path step deg vaartusi - suurem distants tdhendab vahem kontrollitavaid punkte.

Teine asi, mis mdjutab collision detection kiirust versus téokindlust on eelmainitud Collision
Map (Tools->Collision map) - saab maha voétta voi lisada osade liigentide omavahelise
kontollimise ja jatta ainult ektruuderi ja liigendite kokkupdrgete kontrolli.



Tegevused robotkaega

RoboDK robotiga Ghendamine

Lilita robotkasi sisse ta pendant’il olevast rohelisest nupust.

Mine robotkae kontrolleris vaatesse Initialize robot (kui ekraanile tuleb “The robot cannot
proceed with normal operation” teade, siis vali Go to initialization screen) ja vajuta nuppu
ON, seejarel vajuta ka tekkinud nuppu Start.

RoboDK-s tee paremklikk puus UR10 peal. Vali "Connect to robot".
W¥ . UR10 Base

UR10

v Visible
Visible Reference Frame
v Visible Robot Flange
[ &51lfs ~ Visible Tool Frame
:{{ Print3i o2 Reframe On

— B Print30] @d Teach current position
v Prog2 +i, Add Reference Frame
® Add Tool (TCP)
®  Add Tool (TCP) from file...
. Attach Tool

Align Tool Orientation

. Select Post Processor
% Options...

IP aadressid jm on eelnevalt seadistatud, vajuta nuppu "Connect".

Connection to UR10 g X
Robot IP/COM: |10.0.0.1 || png |
Robot port: 30303 = | Explore
Connect Get Position Stop
Disconnect Move Joints

Connection status:
| Disconnected |

+ Mare options Show log




Kui "Connect to robot" paneelil olev staatuse riba Iaheb rohelise "Ready" peale, siis
Uhendamine dnnestus ja robotit saab RoboDK-st otse juhtida.

Connection to UR10 F x

Robot IP/COM: [10.0.0.1 | ping

Robot port: |30303 : | Explore
Connect | . Get Position || l51l30|:|

. Disconnect - . Move Joints -

Connection status:

+ Maore options Show log

Vajutades "Connection to UR10" paneelil nuppu "Move joints", ligub robot samasse
asendisse, nagu on simulatsioon RoboDK-s hetkel.

Connection to UR10 g X

Robot IP/COM: [10.0.0.1 | ping

Robot port: |303CI3 : | Explare

[ Connect | Get Position .51.1":'

. Disconnect .

Connection status:

C  Reesy 1]
<= More options Show log

Vajutades nuppu "Get position" liigub simuleeritud robot ekraanil samasse asendisse, nagu
on fuusiline robot.

Connection to UR10 g X
Robot IP/COM: |10.0.0.1 | ping
Robot port: 2 Explore
Connect | _SI_:0|:|

l Disconnect l Maove Joints

Connection status:

[ Reay ]
+ More options Show log

Kui "Connection to UR10" jaab pidama "Waiting" vdi "Disconnected” olekusse, siis void
proovida:
1) "Waiting" puhul tee "Disconnect” ja uuesti "Connect”.



2) Kontrolli, et Windowsi tulemur ei ole sisse lilitatud - see takistab.
3) Kontrolli, et roboti kontrolleris on robot sisse lilitatud "Initialize robot" - > "On" ja
seejarel "Start" ning siis vajuta RoboDK-s uuesti "Connect".



Enne pumba ja ekstruuderi Uhendamist robotiga

Vajuta RoboDK-s roboti paneelis nuppu “Home”.

UR10 panel g X

Name: [UR10 Parameters
Cartesian Jog

Tool Frame %E\Ghuuderl—Nwﬁ {1) ~ with respect to robot flange

[X,¥,Z]mm | Rot[u,v,w] deg - UR (deg) v I =
2.888 -295.208 52.868 98.888 8.808 e.e08
Reference Frame *A 3D printing frame | with respect to robot base
[X,¥,Z]mm | Rot[u,v,w] deg - UR (deg) w il e =
455.185 -323.488 153.135 2.088 8.800 e.208
Tool Frame with respect to Reference Frame
[X,Y,Z]mm | Rot[u,v,w] deg - UR (deg) ~ S| =
91.887 184.628 588.847 115.782 137.888 e.e08
~ i!lforkSpaee < Show Frames
X ¥ z | @ Donotshow | [ Alfnone [] Base (0)
Translation () (") @) | ) Show for wrist center Tool Frame
Rotation (01O | ) Show for robot flange Ref. Frame
TN () show for current tool | 01 2 Os
|

% Os Os Os
{ |
L 4

Joint axis jog

By 0.00|2-80.0 <

-] -90.00 [=-180.0 € > 0.0

Tool Frame

Robot Flange

kstruuder1-Nw45 (1)

B -45.00 |#-155.0 € * 155.0
Bt -225.00 |®-225.0 € > 0.0

B -100.00 {®-135.0 € > 50.0

Be: 0.00 [¢-50.0 € * 90.0

Other configurations @. 8 8., 8,8 8) More options

(*)-[ @.ee°, -90.80°, -45.88°, -225.88°, -180.80°,  ©.80°] v

3Dprinting frame

Vajuta Connection to UR10 paneelist nuppu “Move joints”, et robot laheks printimise home
positsiooni.

Connection to URT0 g X
Robot IP/COM: [10.0.0.1 | ping
Robot port: |3C|3C|3 = | Explore
Connect Get Position _St::p
Disconnect Move Joints

Connection status:

== More options Show log



Pane tahele, et roboti pendantis olev “Home” nupp viib roboti otse Ules sirutatud asendisse.

Ekstruuder1-NW45 (1)

RoboDK'’s seadistatud home positsioon on sellest eraldi asi. RoboDK’s saad ise home
positsiooni Umber seadistada vajadusel (enne tee enda koopia workstationist ja teosta oma
muudatused seal).



Programmi kaivitamine robotil

RoboDK puus topeltklikk programmil kdivitab selle simulatsioonina ekraanil voi kui see on
lubatud ning robot on Ghendatud, siis ka robotil.

Selle valiku tegemiseks tee paremklikk RoboDK puus programmi nimel (nagu Print3D voi
g-kood RoboDK puus), paremkliki mentis on valik "Run on robot", millele saab linnukest
lisada vbi eemaldada.

Print3D
Run Ctrl+R

"' Run on robot

Loop



