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Project overview

Al-assisted

Sensor technology for

Multi-Robotic co-operation
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Project scope and objective - Welding

Automation level

Scope Motivations
* Increase the overall * Cost efficiency 4
automation level of GMAW * Health and safety 100%
* Improve welding capabilites * Ergonomics
* Robot interaction
e Automate jche robot + Heights
programming e Smoke
* Create possibilites for 100 % * .
offline programming * and safety, by eliminating
manual welding and
programing high up.. Programming time
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Project KPI:s

What to aim for in the project!

Areas to improve Improvement target

Automatic path planning algorithm speed for a multi-robot system with three robot- 70%

arm setup.

Multi-robot system setup speed. 50 %
Number of jigs in welding operations (pcs/setup). Relative reduction 50 %
Increased Automation level of large complicated objects 33%

(% of kg welding in robot vs manual)

Reduction of Programming time (off-line hours). 50 %
Reduction of need for program maintenance and online adjustments 90 %
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As is process

Design

Wanted position

Design
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Offline
programming

Online Robot
programming Welding

Online program
maintenance

Robot Welding
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Current state

Many corners edges and short welds are not
welded today.
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Reasons for thisis e.g.

PSR P

Quality issues, if not perfect repairs takes
longer times than just weld
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Available time/robot capacity — the arc on
factor will be lower for these

=

=
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Traditions — We tried it x years ago and it
did not work

Programming accuracy and time

Programming time and maintenance of a
short weld is similar to a long weld
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Work steps

* Prepare offline programming (x min)
* Import CAD model of work piece
* Place correctly

* Program offline
* Generate paths
* Assign parameters
* Export program

* Verify program in robot cell '
» Check / adjust according to reference points ==
* Check for collisions

*  Weld part
* First weld test
* Quality evaluation
* Touch up

First test welding without Touch-up ~ Fifth try with improvements
Done manually in the robot

- Still need for manual repairs

* Second weld test
* Etc.

THE SWEDISH
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Future state
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Views Selection Navigation Display I Location
{59 Viewables (& Annotatic  §e Structure | [l Model | [ Model:1 Mo Silay |1 Model
v [ svetsdemonstrator_230328.asm---- ¥ Groups @5

FALH partl_prt-—

P part2_prt--—-

FAL partd_prt-—

(@ FILLET_WELD_ID_1726----
AL FILLET WELD_ID_1942---
[ FILLET_WELD_ID 2174~
[ FILLET WELD_ID_3237----
[ FILLET_WELD,_ID_3065---

* Creating a Creo-model
with model based

welds.

* Inner/outer corners
* Start stop

e Exporting XML- file

Construction Equipment
THE SWEDISH
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Model based programming
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Fine tuning

Weld path and procedure optimization — To be automated

*Path setup (MA1440)

O .
X

WA4: 17 *points

Fillet_Weld_id_1726
P1: Via, 1]
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: |£{ WPS | *Path , *Adjust [ *Aux

B

*

¥ *General

*Examine corners
» *Inside corner

¥ *Qutside corner

—
*Auto flare |:|
*A: Flare distance 15 mm
*B: Corner offset 15 mm
*Min offset angle 65

¥ *Advanced

*Sharp corner mode
*C: Near distance 5 mm
*Min sharp angle 75
*Path check (MA1440)

x %
% :
o » *Qutside corner loop

6.

THE SWEDISH
Manufacturing

R&D Clusters Cluster Conference, May 22-23 2024




S smart

advanced manufacturing

Start and stopp point searches

THE SWEDISH
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To reach a high automation
level with good/improved
quality the robot need to
check the exact position of
the part

This is typically done by
touch sensing or laser
sensors, images can also be
used

For automatic program
creation and investment
cost, touch sensing is to
prefer

To improve the robustness
can controlled pulsed
welding processes be used.
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Future process

Points marked red have push angle 10deg (manually coEied from start point)
Points marked green, speed reduced to 5mm/sec ( From 7)

*Path setup (MA1440) ¥ x
Wa4: 17 "pomts I
(2 Fillet Weld_id_1726 @ =
[« [Z] Pr:vam - 1]
: g
[+ @ [0 O x| & [+

ill

» *Inside corner

¥ *Outside corner

*Auto flare O
*A: Flare distance 15 mm
*8: Comer offset 15 mm
“Min offset angle 65
v *Advanced

*Sharp corner mode

*C: Near distance s men

*Min sharp angle 75

* x

» *Outside corner loo,
Progam  + [H][-Check] P

=

Our small demonstrator Learn how to handle corners FirStNtc:yn:grmzlldag?lﬁfrlﬁéﬁtgag}points
CAD part, with model-based requirements - Create macros in robot

- No need for manual repairs
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Demonstrator summa ry It is possible to produce high

quality welds in tricky locations.
Standardization of procedures
from off-line programming and
model based helps to achieve a
good result.

Standard procedures and
positions around edges is a key

Feasible to automatically create
optimized weld paths and
choose weld parameters

Construction Equipment
THE SWEDISH
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R&D Clusters Cluster Conference, May 22-23 2024



S smart VOoLYVO

advanced manufacturing

Deployment of Al model to shopfloor

O Development Computer (Volvo procures and
VOLVO )
man ages l“il r(VTT delivers)

Database Robot Simulator
\@ﬂ
' I p -
. b ~ | Container3(only.é VTT)
e < -’ & thi !
o — ke pWO re ”‘ fhlngworx ” SearchLength Prediction Model
9 KEPServerEX ;
S hResult l l
Container 1 Container 2

Containers can be pulled from VTT’s external gitlab registry

THE SWEDISH
Manufacturing 2024-05-21 20
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With Al and continious
learning and adjustment
can the total search length
be redused with ~ 70 %

THE SWEDISH
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Future vision

Design

Generic robot
program generation

- Path creations — > Program server <«———
- Part searches

- Welding parameters

Automatic FEA model
generation

0O
4
Obtimized Model based / Program processing =
ptimize 2 . 1 Real product o ; ; ; —
requirements requirements / dimentions / variation Adotions to cell Fallbratlon o
;! *  Weld path creation -
l Al supported *  Weld sea.rch _ o
programatgsptimizéysg‘ﬂ ® TaSk Sharlng (MUIt| I‘ObOt CE“S) 0§
Optimization iterations ' 3

-
Prediction Model

Robot Robot Robot
- cell A ‘;ceIIB ’::cellc

For product weight, weld
size, weld quality level

Outside of the scope for this project
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Thank you!

THE SWEDISH

Manufacturing
R&D Clusters Cluster Conference, May 22-23 2024




	Slide 1: Intelligent control towards 100 % automation of GMAW
	Slide 2
	Slide 3
	Slide 4
	Slide 5: Project overview
	Slide 6: Project scope and objective - Welding
	Slide 7: Project KPI:s
	Slide 8
	Slide 9: Project Demonstrators
	Slide 10: Current state
	Slide 11
	Slide 12
	Slide 13: Model based programming
	Slide 15: Fine tuning
	Slide 17: Start and stopp point searches
	Slide 18: Learn how to handle corners - create macros 

	Slide 19: Demonstrator summary
	Slide 20: Deployment of AI model to shopfloor
	Slide 21
	Slide 22: Future vision
	Slide 23: Thank you! 

