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Nanometer-sized objects are attracting large attention nowadays due to their amazing 
mechanical properties in comparison to their bulk counterparts. In particular, they can exhibit 
far larger and size-dependent elastic limits [1]. Several mechanisms have been proposed, 
among which dislocation nucleation at the surfaces. 
Large numbers of studies are nowadays dedicated on plastic deformation of metals at the 
nano-scale. On ceramic materials, the works from Korte et al. [2] on MgO, or Calvié et al. [3] 
on transition alumina nanoparticles showed that these materials can exhibit significant plastic 
deformation, whereas the corresponding bulk materials are brittle. A better comprehension of 
the mechanisms involved in the deformation of ceramics at the nanoscale could help 
optimizing their fabrication process. 
The mechanical properties of ceramic nano-objects of a few tens of nanometer can be 
studied using in situ compression tests in TEM. This technique will be applied on 
MgOnanocubes. Firstly, deformation mechanisms will be proposed from the contrasts in the 
images and Molecular Dynamics simulations [4]. Secondly, a mechanical behavior law will be 
identified from the images and the force-displacement curves through Digital Image 
Correlation and Finite Elements Simulations. The parameters (Young modulus, yield stress) 
will be discussed in function of the observation conditions as well as the nanocube size, to 
study a possible size effect.  
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