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MEMBERS’ NEWS

Welding
Laser scanner welding in the new Audi A4
Conventional weld-
ing with solid-state 
lasers is an estab-
lished process in 
automotive car body 
manufacturing. The 
development of this 
process led to robot-
controlled laser scan-
ner welding in which 
the movement of the 
bending arm robot 
can be combined with the highly dynamic 
positioning movements of a laser scanner. 
Audi has introduced this highly efficient man-
ufacturing technology for the first time in the 
doors of the successor to the Audi A4.

A significant challenge in this development 
was the availability of suitable laser sources 
with appropriate beam quality. Lamp-pumped 
rod systems with a beam quality of 25 
mm*mrad have already demonstrated their 
industrial suitability a thousand times in con-
ventional laser welding applications. With reli-
ability exceeding 99%, these beam sources 
have set new availability standards. However, 
to achieve welding at the greater stand off 
distances needed for laser scanner welding a 
much higher beam quality is required.  

The Trumpf industrial disk laser (see figure 
above) boasts a standard beam quality of 8 
mm*mrad for the high power series, with a 
maximum power range of 8 kW for industrial 
use. It has been successfully used worldwide 
for some time in all laser applications, from 
cutting and conventional welding to laser 
scanner welding.

Another Trumpf development is a scanner 
welding head for industrial use specifically 
for this power range. It has so far been the 
only robot-guided solution to pass the tough 
qualification tests of the German automotive 
industry, and it’s already being used in series 
production. Recently, DaimlerChrysler began 
using this process in the manufacturing of its 
new car bodies. Since January 2007, Audi 
has been welding with the new laser technol-
ogy, thereby putting to good use the experi-
ence it gained with previous laser welding 
applications.

The advantages over conventional processes 
are mostly in clearly improved productiv-
ity. The time that had been spent position-
ing the robot has been greatly reduced by 
the fast mirror movements of the scanner 
head, thus drastically reducing processing 
time. Compared to resistance spot welding 
in which an average of about 0.5 welds per 
second can be achieved, laser scanner weld-
ing typically can complete three to four welds 
per second. This results in a much better 
utilization of the laser beam source, which in 
turn results in significantly higher economic 
efficiency. In addition, the high efficiency 
of the disk laser ensures the low operating 
costs of the laser source. A wall plug effi-
ciency of about 25% lowers energy costs 
compared to lamp-pumped systems and 
demands much less from the user’s supply 
infrastructure, such as floor space and cool-
ing requirements.

The development engineers at Audi and VW 
researched the advantages of the laser scan-
ner process. Special challenges included fix-
turing and the preparation of parts, but Audi 
solved these tasks, and today the quality of 
the manufactured parts are excellent. The 
Audi experts developed a laser-aided pre-
treatment for the individual parts that guaran-
tees high welding quality in spite of the exist-
ing zinc coating. The tools they used were 
the pulsed Nd:YAG-lasers made by Trumpf.

Starting in 2005, following a pilot program 
in the current production of the Passat, the 
laser scanner welding process and its sys-
tem components have been used in series 
production by the VW Group. A very high 
availability of the system components has 
been reached and the process has shown 
improved profitability. Now Audi has started 
to implement the process consistently in 
its series production. Since early 2007, the 
doors of the Audi A4 successor have been 
welded with a scanner system and the 4 kW 
disk laser made by TRUMPF. Four manu-
facturing cells produce 1,800 doors per day 
using this technology. Every scanner system 
is supplied by Trumpf’s TruDisk 4002 from 
the latest disk laser generation. The tool’s 4 
kW output is generated by only two disks. 
Audi relies on the advantages of The Laser 
Network (TLN) that allows lasers to be inter-
connected with one another as needed, thus 
ensuring ease of back-up and maximum laser 
utilization. 

Contact: Gerry Jones
E: g.jones@uk.trumpf.com
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Rautaruukki's  
investment in  
laser tube cutting

Rautaruukki ("Ruukki") has facilities in 23 
countries, 13,000 employees and in 2006 
had a turnover of 3.7 billion Euro. The 
group’s slogan is “more with metals”. 

Today’s Ruukki not only has a wide selec-
tion of metal products and services but it 
also supplies metal-based components, 
systems and integrated systems to the 
construction and mechanical engineering 
industries. The metal product division, in 
particular, supplies tubes and profiles start-
ing from 8 and exceeding 300 mm in diam-
eter to cover a vast industrial field, including 
metal furniture, frames for machine tool and 
transport systems, structural elements for 
construction, fitness equipment, fencing and 
agricultural machinery to name a few. 

Ruukki, offers a full service: that is, a com-
plete service from production, storage, 
processing and supply of standard and spe-
cial products, parts and even components 
ready for immediate use. 

Ruukki currently uses four Adige lasertube 
cutting systems (with a fifth one on its way) 
that are able to process from 10 to 508 
mm diameter tubes in a completely auto-
matic cycle, handling bundles starting from 
4,000 kg. The systems operate over three 
daily shifts to guarantee the delivery times 
requested by the other group divisions. 

Ruukki's objective is to specialise by chang-
ing from being a reliable steel supplier 
to become the most desired supplier of 
metal-based solutions for selected customer 
segments by 2010. The upgrade to a full 
customer service concept means an ability 
to recognise and provide an optimal solution 
to its customers’ challenges.   

Contact: Paul Lake, BLM Group UK
E: paul@blmgroup.uk.com

Contact: Hannu Indren, Rautaruukki Oy
E: hannu.indren@rautaruukki.fi
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