Atom probe specimen preparation and analysis of powders
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Fine powders are difficult to fabricate into needle-shaped atom probe specimens due to their small size and shape. A focused ion beam based (FIB) technique has been developed that permits the fabrication of atom probe specimens from micron-sized powders.  In this technique, an individual particle is selected and mounted onto a blunt tungsten or stainless steel needle with the use of a conducting epoxy. An approximately micron-sized platinum cap is then deposited onto the surface of the powder in a FIB at the desired location for the resulting needle.  A moat is then milled around the protective platinum cap to remove excess material and to minimize field shielding.  The material under the platinum cap is then milled into a sharp needle with the use of annular ion milling.  This method has been successfully applied to a mechanically alloyed, oxide dispersion strengthened (MA/ODS) ferritic 12YWT powder with an average particle size of 70 m.  It was found that the use of the conducting epoxy limits the size of the powder that can be examined.  However, the use of in-situ micromanipulation and the deposition of platinum ties in the FIB could extend the procedure to significantly smaller particle sizes.

