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Abstract: Stricter regulations for automotive car body engineering in point of CO2 emissions and safety requirements demand the 
application of ultra-high strength materials for lightweight constructions. But components manufactured with new materials need 
established, cost-efficient and their benefits supporting production processes. One high potential process is laser beam welding with its 
high welding speed, enormous flexibility, low thermal distortion and slim weld shape. The combination of new materials on the one 
side, and challenging welding methods on the other side, makes a good understanding for the joining process as well as for the behavior 
of the base materials during the heat input necessary to create constructions which exploit the full lightweight potential and fulfill the 
extensive requirements. The following paper contributes to the safety applying of new materials into the car body manufacturing 
process by giving laser joining recommendations for a verified weldability. 
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1. Motivation 

The automotive engineering was characterized over 

the last decades by a continuous increase of the car 

body weight [1]. Different passenger advantages like 

entertainment systems, passenger comfort, but also 

electronic assistance systems to increase the active 

passenger safety are responsible for this movement. At 

the same time the worldwide regulations [2] demand a 

continuous reduction of the CO2 emissions. These 

contrary-seemed construction targets for automotive 

engineers enforce new lightweight design possibilities. 

One way to reach this approach is the application of 

new high-strength materials which fulfill the 

requirements in a cost-efficient way with a high 

processability. Outokumpu Nirosta developed and 

established a new material group called Forta H-series 

with ultra-high strength properties for different 

forming operations like cold-forming or 
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press-hardening (“hot-formig”). For every grade the 

weldability is one of the key processes [3] to reach the 

targets in the automotive manufacturing process. 

2. Cold-Forming Materials 

For the production way of cold-forming parts 

Outokumpu Nirosta designed a new austenitic 

manganese-chromium alloyed steel group (MnCr 

steels). The material family comprises the Forta H500 

and the worked-hardened Forta H800 and Forta H1000 

whereby the numbers declares the yield strength. The 

mechanical-technological values represent a well 

aligned relation between a high strength and a very 

good elongation which are shown in Fig. 1 and Table 1. 

The MnCr steels have a face centred cubic (fcc) lattice 

structure depending on the concerted relation of the 

chosen alloying elements. The fully austenitic 

microstructure will be maintained after forming, 

deformation, and welding without forming martensite. 

A specific balanced stacking fault energy results in 

the described stable austenitic microstructure. At the 

same time the conditions to avoid any kind of delayed  
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As a result of this project extensive guidelines about 

how to weld and how to treat the ultra-high strength 

grade were created. The presentations at the 

project-closing colloquium [21-23] enlarge significant 

the knowledge of the former literature and add new 

manufacturing possibilities for the processing industry. 

6. Conclusions 

Outokumpu’s new Forta H-series combine 

ultra-high strength alloyed materials with different 

microstructures and hardening effects for different 

manufacturing processes like cold- or hot-forming. The 

weldability depends on the microstructure and alloying 

elements of the respective chosen material. But 

independent, the process of laser beam welding with its 

specific advantages occupies a key role by ensuring the 

weldability of the materials or different material 

conditions. Therefore laser welding enables the 

production of lightweight and crash-safety components 

with new ultra-high strength materials for future car 

bodies and transport applications. 
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