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Nanoscale multilayers or nanolaminates are nanostructured materials made up by
alternating layers of two or more materials with a layer thickness below ~100 nm. These
nanolaminates present very high strengths at ambient temperature. Their unique properties,
typically measured by nanoindentation and/or micropillar compression are mainly a result
of the high density of interfaces, which change the standard mechanisms of deformation
when the layer thicknesses are below ~100 nm. The combination of dissimilar materials
together with the small dimensions of the layers are also expected to significantly affect
the fracture behavior. However, fracture properties have not been studied in detail so far,
mainly due to the lack of appropriate testing techniques to determine fracture toughness at
small scales. With the current development of novel nanomechanical testing techniques, it
is now possible to test these materials under tension and/or bending, and to determine the
fracture behavior of these heterogenous materials Examples will be shown in three
different nanoscale multilayer systems, combining metallic and ceramic layers: Cu/Nb and
Al/SiC.
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