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Visualization of Nano-precipitate in Low-alloy Steel by Using Energy-filtered

Transmission Electron Microscopy
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Abstract

Based on the priniple of energy-filtered transmission electron microscopy (EF-TEM), characteriza-
tion technique for the elemental distribution on local area in materials are discussed. The study for
visualization of nano-precipitates in a low-alloy steel including a small amount of titanium by using EF-
TEM has been also introduced. Through the study, it was clarified that the measurement of elemental
distribution using EF-TEM is quite useful to visualize nano-precipitates containing transition metals

such as titanium in low-alloy steels.
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Schematic figure showing energy dispersion of omege-type energy

filter (a) and electron energy-loss spectrum(b)
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Bright-field image of nano-precipitates in a low-alloy steel extracted

by replica method
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and intensity profile (b) of a part of the spectrum indicated by letter A
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Energy-filtered images of a TiN observed at around N-K edge and Ti-L edge
(a) Zero-loss image, (b) Pre-edge image at N-K edge, (c) Post-edge image at N-K edge, (d) Pre-edge image at Ti-L edge, (e) Post-edge

image at Ti-L edge
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Zero-loss image (a) and jump-ratio images of TiN ((b) N-K edge, (c) Ti-L edge)
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Intensity profile of low-loss region in electron energy loss spectrum of

TiN
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Energy-filtered image at the same observation field showing in

Photo 1 by using Ti-M edge
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Energy-filtered image of TiN obtained by post-column type en-

ergy-filter

(a) Zero-loss image, (b) Energy-filtered image using Ti-M edge
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Inner-shell energies for M-shell of typical transition metals
Atomic number 22 23 24 25 26 | 27 28 29
Element Ti \Y% Cr | Mn | Fe | Co Ni | Cu
Energy (eV) 47 47 48 | 51 57 | 62 68 | 74
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