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Three-Dimensional Atom Probe Analysis of Cr- and Cu- Added Nitriding Steels
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Fig.1 Depth profile of Vickers hardness
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Table.1 Hardness properties of 3DAP specimens taken from the

regions of 160 xm, 280 . m and 800 x m below the surface

Depth Hardness Hardness increment
(um) (Hvo.) (Hvo.)
160 677 ~570
280 452 ~350
800 201 ~90
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Fig.2 TEM bright-field images and selected area diffraction patterns
of (a) the surface region (about 100- x m-depth) and (b) the
inner region (about 800- xm-depth)
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Fig.3 3D elemental maps in the regions of 160 xm, 280 xm and
800 xm below the surface
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Fig.4 Schematic diagrams of the distribution and morphology of pre-
cipitates in the regions of 160 x m, 280 x m and 800 x m below
the surface
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Table.2 Estimated size and density of precipitates in the regions
of 160 xm, 280 «m and 800 x m below the surface

Depth Cr nitride precipitate Cu precipitate
Size Density Size Density
(wm) (m)  (m’)  (m)  (emD)
160 6-10  ~1x10"® 3-8 ~1x10"
280 6-8 ~1x10" 3-8 ~1x10"7
800 Not observed 5-20 ~5x10'°
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Fig.6 3D elemental maps of Cr and Cu in each depth region below the surface
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Fig.7 Depth profile of total and solute nitrogen concentrations
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