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Life cycle engineering for lightweight structures 
Lightweight structures are increasingly necessary to meet current engineering requirements. Weight reduction in diverse 
applications such as automobiles or machine tools is achieved either by using less material or by substituting material 
with a lighter one, which provides more functionality per unit of weight. To be an effective enabler for sustainability, 
lightweight structures should result in lower environmental impacts per functional unit when compared to conventional 
structures on a life cycle basis. However, applying new materials and manufacturing processes often leads to an increase 
in environmental impacts from the raw materials and production stage of the life cycle. In addition, the expected 
efficiency gains from the use of lightweight structures depend on how the overall market and technical systems respond 
to them. Consequently, the environmental evaluation of lightweight structures in engineering entails various 
methodological challenges. Organized around a life cycle engineering framework, this presentation provides insights into 
the model-based evaluation and engineering of lightweight structures on the example of the automotive industry. The 
presentation concludes with the need for integrated computational life cycle engineering approaches that allow for an 
effective application during product planning and design. 
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