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Dear Editor:

We are submitting a manuscript entitled “Determining the mechanical strength of ultra-fine-grained metals” for your consideration as to its suitability for publication in Journal of Visualized Experiments. None of the material has been published or under consideration elsewhere, including the Internet.

The size dependence of strength of nanometals has been attracting a lot of interest. However, characterizing the strength of materials at the lower nanometer scale has been a big challenge as the traditional techniques (tension or indentation test, etc.) become no longer effective and reliable. Here we employ the radial diamond-anvil cell (rDAC) X-ray diffraction (XRD) techniques to track the change in differential stress and to determine the strength of ultrafine metals [Nature 579, 67-72 (2020)]. This technique overcomes the limitation of the traditional methods. Using this advanced technique, we observed ultrafine nickel particles have larger yield strength than coarser particles and size strengthening of nickel continues all the way down to 3 nm, extending the lower size limit of Hall-Petch relationship. We emphasize this technique to assess the mechanical performance of nanomaterials.


If you have any questions, please do not hesitate to contact us: 
Tel:	+86(21)80177063, 
Fax: +86(21)80177064, 
E-mail: chenbin@hpstar.ac.cn



Sincerely,

Bin Chen
Center for High Pressure Science & Technology Advanced Research, Shanghai, China

