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Quantitative Analysis of Alloying Elements at Atomic Scale Using TEM
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Abstract

Steel properties are able to change greatly depending on the steel microstructures. Understanding
of transformation mechanisms of respective grains in the microstructures is indispensable. In the
investigation of transformation phenomena, it is important to observe the state of grain boundary
/interface. Scanning/Transmission Electron Microscopy (S/TEM) is powerful tool for clarifying
the crystal structures near the grain boundary and the concentration distribution of allying elements
in nanometer or atomic scale. Through the examples of concentration distributions of alloying
elements near the interface, it was shown that quantitative analysis of alloying elements in atomic
scale using S/TEM was effective for clarifying of transformation mechanisms.
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Example of EELS spectrum
EELS spectrum were obtained by 16s accumulation at
26nm sample thickness.
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(a) 0.5mass%Mo, (b) 1.0mass%Mo, (c) 1.5mass%Mo
EDS spectrums with different Mo concentration
(a)-(c) show EDS spectrum with 0.5, 1.0, and 1.5mass%
Mo concentrations, respectively.
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