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Analysis Methods and Their Applications to the Research, Development and Quality Control of
Special Steels
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KUBOTA Naoyoshi, TANAKA Hajime, FURUMOTO Tomohiro, KOIKE Kazunori
and HAYASHI Shunichi

Synopsis: This paper introduces application examples of the structure analysis and the surface analysis methods
such as XRD, XPS, AES, TOF-SIMS and SPM. Chemical state and composition of passivation layers on the
stainless steel were determined quantitatively by XPS. AES and TOF-SIMS were applied to the analysis of
the grain boundary segregation of P, S, and B in the steel sample. TOF-SIMS was also utilized to investigate
the lubricating films formed on the special steel during the sliding test. The frictional force distribution on the
spheroidal graphite cast iron was measured by SPM. Metallographic structure was observed by EBSD and TEM.
The recrystallization of the shot-blasted SUS303 surface was observed by EBSD. Atomic level observation
of lattice disorder and interface structure was performed by advanced TEM. The paper on TEM analysis of
nanometer-sized precipitates was reviewed, in which the grain size of the steel applied to automobile parts such
as axle shaft is controlled by the precipitates in order to obtain strength property. The characterization results
obtained by Cs-TEM for the cementite-ferrite interfaces in the steel code and thin films formed on the bearing
steel by the tribology-test are introduced. The paper on 3D atom probe tomography was reviewed in which the
formation of atomic clusters composed of 100 to 1000 atoms were observed. The regulation of environmental
pollution matter and the relating analysis methods regarding water and atmosphere are shown.

Keywords: surface analysis; metallographic structure; environmental analysis; X-ray diffraction; X-ray photoelectron
spectroscopy; Auger electron spectroscopy; secondary ion mass spectrometry; scanning probe microscope;
3-dimensional atom probe tomography; electron back scatter diffraction; transmission electron microscope.
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