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Abstract

Three-dimensional atom probe (3DAP) is a very powerful tool which can investigate atomic
positions of all alloying elements in steel with lattice-spacing spatial resolution. However, the very
small analysis volume of 3DAP has limited its application field. To meet the needs for atomic-scale
analyses of steel materials, advanced preparation techniques of a needle specimen tip including a
site-specific region of interest in the steel were originally developed, based on the lift-out method
with focused ion beam (FIB) fabrication. The preferable form of the needle specimen was provided
by electrostatic field calculation using a finite element method. As examples of application, the
atomic scale observations of low-density phase interfaces, of specific depth positions in white etch-
ing layer on rail surface, and of high-strength steel wire surface along the specific direction were
shown. The developed techniques of needle tip fabrication enabled atomic-scale observations of
almost all the site-specific regions of interest in steel, which widely expanded the application field

of 3DAP.
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