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                                                          ABSTRACT 
 
 

Thin-walled two-dimensional structures having macroscopic (repetitive) lattice topolo-
gies may exhibit a significantly more favorable structural, thermal, buckling and post-
buckling performance per unit weight than traditional monocoque shells and plates. In 
addition, their properties may be easily customized, and – in combination with actuators 
– they have the potential of being used as flexible, actively controlled shape-changing 
structures. In suitable applications they are therefore multifunctional, versatile and 
highly attractive alternatives to conventional types of lightweight construction, espe-
cially in areas where drastically increased demands on weight- and fuel-efficiency, 
safety and environmental compatibility are key design drivers, such as e.g. the energy, 
aerospace, automotive and other transport industries. 
 
The aim of the proposed presentation is to explore the extent to which lattice topologies 
may influence the mechanical properties (stiffness, compliance, strength) and failure 
behavior of weight-efficient structural components subjected to quasi-static, impact and 
thermal loads. A variety of lattices (of e.g. the orthogonal, honeycomb, isogrid, kagome 
and auxetic type) will be considered, and the load-carrying and failure properties of 
structural configurations such as flat plates, curved panels and hollow tubes will be 
compared to those of equivalent components consisting of solid sheets of uniform wall 
thickness. 
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Fig. 1 Buckling modes of an axially compressed lattice cylinder having a regular hexagonal (left) and a 
standard auxetic topology (right). 
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