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Abstract 

 

IPG fiber lasers are cost effective laser systems for joining in automotive industry. In car body 

applications, there is still a wide use of resistance spot welding because of complicated clamping rigs or 

enormous efforts for laser safety in standard or remote laser welding. With the introduction of Laser Seam 

Stepper (LSS), IPG has combined its cost effective laser source with an elegant tool which doesn’t need 

external clamping or safety cabin.  

The LSS is in operation for welding demanding dissimilar structures like A and B-pillar of car body. LSS can 

lap weld zinc-coated steel without degassing gap with the trifocal technology in floor panel applications.  

For some applications the 40 mm long seams of LSS were not matching with the need of design. IPG refined 

the LSS to a system which enables round weld-spots with up to 8 kN strength. The LSS can be used without 

extensive clamping devices which are needed for remote welding applications. The todays design is made for 

steel, high strength steel and aluminum materials. 

 

Introduction 

 

Requirements for reducing vibrations and increasing harshness of car body have led to increased number 

of weld spots and wide use of adhesives in production. Higher number of weld spots means more robotic 

resistance spot welding guns and increased production time which leads to rising costs. With laser stitch 

welding or laser remote welding there is a possibility to generate higher joining strength in less time. However, 

the usage of laser require zero gap clamping devices or a defined gap for zinc coated materials. 

The demand of precise positioning and solid clamping is independent of standard laser welding or remote laser 

welding. 

 

In this context,  many OEMs prefer to stay with RSW and adding adhesives to increase mechanical properties 

of their car body. With the disadvantage of expensive glue and application technology, environmental effects 

during application and recycling as well as pollution topics in paint shop. Innovative solutions were developed 

accommodated to the needs of modern automotive production. Two new technologies, the Laser Seam Stepper 

and the Multicore fiber technology, are enhancing the possibilities for laser joining in car body. 

 

Solutions with LSS 

 

IPG Laser introduced Laser Seam Stepper in production 2012 [1]. Function of LSS is comparable to a 

RSW gun by squeezing the flanges of parts together before welding. The laser welding is performed inside the 

pressure piece whereby an external laser safety cabin is not required with proper integration.  



     
 

 

Figure 1: Left: Laser Seam Stepper C-Gun tool for Robot operation 

Right: LSS controller including 3kW Fiberlaser and chiller 

 

The system consists of a robot borne C-Gun or picker tool for flange welds and a so called controller. 

The controller incorporates maximum 3.5 kW fiber laser unit, a chiller and the control electronics including the 

safety electronics (Fig 1). The maximum force of the C-Gun is 3 kN, the picker version 1.0 kN. The length of 

the weld can be 40 mm with an oscillation of the weld seam with amplitude of 1 mm. A typical weld seam is 

depicted in Figure 2. 

The welding time is about 1-2 s for a 40mm long weld seam dependent on material combination and thickness. 

An entire weld cycle including movement to the next weld takes about 2-3s. During this time, a connection 

strength corresponding to two weld spots from RSW is achieved. For this the LSS is about two times faster than 

a RSW gun and one LSS can replace two RSW robots. 

The LSS System is working in different OEM plants mainly for welding of dissimilar joints. 

 

Basic steel grades, high strength steel and UHSS can be welded successfully with this setup. But there was still 

the challenge with zinc coated material to eliminate the ejections in the welding process. Dimpling or other 

procedures to guarantee sufficient gap in between the flanges are costly and not very popular. A perfect solution 

is a zero gap welding without ejections.  

 

A solution was detected with the trifocal laser technology which was developed for laser brazing in car body 

applications. With the special arrangement with two leading spots and one trailing big welding spot the cero gap 

welding of zinc coated material was demonstrated [2]. The constraint was that only on weld partners was 

allowed to be hot dipped zinc coated. If both partners are hot dipped zinc coated a rearrangement of spots is 

needed. With one leading spot and two trailing spots also this combination can be joined without any ejection 

with highest welding quality (fig2). 

 



 
 

Figure 2: Overlap welding of zinc coated steel material with single spot or trifocal fiber laser technology. 

 

 

LSS spot welding 

 

The typical end face dimension of LSS pressure piece is 60 mm by 10 mm which is usable for almost all 

flat welds with high joining strength. Applications in the region of A and B-pillar are in production for several 

years. In the floor panel region, there is new project with the single sided LSS picker and trifocal technology 

with zero gap welding of double hot dipped zinc coated steel. Any kind of weld imperfections are not permitted 

in this case. 

 

For smaller curvatures of parts or limited access, a smaller pressure piece was developed with an orifice of 10 

mm. With this pressure piece and a new multicore fiber welding technology, it is possible to weld spots similar 

to the RSW. The weld duration for such a spot is less than 0.5 s so we are about 5 times faster than RSW. The 

tensile strength of such a weld spot is in in the range of 7 to 8.5 kN for two times 1.2 mm zinc coated material 

comparable to resistance spot welding. There is no restriction for the minimum distance between two weld 

spots. So with a multitude of spots the desired strength of the part can be achieved. 

Dissimilar welds are possible for the laser based LSS spot welder, see Figure 3. 



 
Figure 3: LSS spot welding cross-section of different material combinations.  

Welding time is about 0.5s 

 

 

LSS Spot welder for Aluminum 

 

Aluminum is widely used for weight reduction in body in white. With the LSS spot welding system, it is 

possible to weld aluminum spot welds in combination with  shielding gas Argon to avoid oxidation on seam 

surface top and bottom. Figure 4 displays a joint between 5000 and 6000 series aluminum with a welding time 

of 500 ms  



    
 

Figure 4: LSS spot welding of Aluminum combination with shielding gas 

 

 

Conclusion 

 

With the LSS laser welding system, there is a new type of laser welding tool available which is 

enhancing the joining strength and productivity in modern car body production. The LSS tools are easy to use 

(programmable like a RSW gun) they are safe, economic and environmental friendly. 

 

The energy efficiency of welding with fiber laser is better than the efficiency of resistance spot welding. With 

the new LSS spot welder, several restrictions of the LSS tools are gone and the speed of welding is comparable 

with the very fast laser remote welding. Material mix in modern car body can be easily handled by this tool.  
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