
Preface 

Metallic structures are widely used in mechanical engineering, manufacture of chemical 
equipment, as well as in automotive engineering. They are subjected to a wide spread of 
application-specific loading profiles, which are becoming more and more complex. The 
demands on the material properties increase with the appearance of locally limited and 
inhomogeneous stresses and strains. Due to this development, an increasing demand is set 
on component design, and more and more high strength materials with a high degree of 
specialisation are required. In future the use of local optimisation of material properties will be 
inevitable to get new degrees of freedom for product designers. This will consequently have a 
pronounced influence on the design and manufacturing process of the components. 

This book presents the results of the initial stage of research of the subprojects of the 
Collaborative Research Centre SFB 675 “Creation of High-Strength Structures and Joints by 
setting up local material properties” founded in 2006 by the German Research Foundation 
(DFG). This Collaborative Research Centre is a co-operation between research institutes of 
Clausthal University of Technology and Leibniz Universität Hanover.  

The purpose of the SFB 675 to develop materials and manufacturing processes for high 
strength structures with gradually and locally engineered properties, by exploitation of 
material-physical and/or geometric effects. Increasing application of locally altered material 
properties, tailored to the expected strains while in use, enable an increase in the efficiency 
of the whole structure.  

The main focus of the SFB 675 is the investigation of local component strengthening 
mechanisms, to be used where the component must withstand the maximum load. This will 
be achieved by specific exploitation of the strengthening mechanisms that will be integrated 
into the production process. Additionally, the calculation of local changes in strength, which is 
also influenced by the joining process, will be addressed. This will enable construction 
engineers to deal with the distribution of forces within the components, not only through 
variation of the geometry of the components, but also through generation of property 
gradients. 

In this context, the aims of the project include scientific investigations and interpretations 
of material properties as well as processing procedures during forming, manufacturing and 
joining of high strength structures. Scaled material properties should be characterised in such 
a way that product developers have the possibility, using the knowledge of the material 
properties and suitable rules for their representation, of interactively designing the local 
properties of high strength metallic structures.  

The technologies, together with their theoretical basis and design principles, being 
developed in the SFB 675, will offer designers a wide range and possibilities of increasing the 
strength to power density of the metallic structures. These solutions will provide the methods 
for quantification of the influence of local component material properties on the properties of 
the entire structure, even under applied loads. In combination with suitable evaluation 
methods, new degrees of freedom for designing the functional metallic structures will be 
given. Therefore, with newly developed manufacturing processes, the applicability of the 
available construction materials will clearly be increased. 
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