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Grazing Exit Electron Probe Microanalysis of Inclusions in a Stainless Steel
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We applied Grazing Exit Electron Probe Microanalysis (GE-EPMA) to analyze an inclusion on an uneven surface of a metallic
material and investigated its efficiency. It is necessary in GE-EPMA that an analytical object exists on a flat surface due to
its principle. A range of its application has ever been narrow due to this restriction and applications have ever been few. We
have developed a novel method of an adjustment of an exit angle of characteristic X-rays to do an analysis of GE-EPMA
by using a usual EDS-SEM. Then we tried to apply it to qualitative analyses of small (approximately 0.3 pum ) inclusions
on a uneven surface of an etched stainless steel. As the result of the analysis, it was possible to identify the component of
the inclusion. The inclusion was an oxide that consisted of Mg, Al, Ca, Ti, Cr and Mn.
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Fig .1 The adjustments of the exit angles by shifting
positions of the specimen on the Z-axis.
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Fig.2 The whole process of the extraction.
polishing the specimen.
efching the specimen to make the inclusions appear.
covering the etched surface with carbon.
etching the specimen so as not to peel the carbon film
from the specimen.
(e) peeling the carbon film with the inclusions with the
adhesive carbon sheet.
(f) depositing the sheet with the carbon film on such as
aluminum holder.
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Fig.3 Atypical SEM image of the magnesium oxide
particle on a polished stainless steel.
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Fig .4 X-rays intensities of O K,, Mg K, Cr K, Fe K,

Ni K, as functions of AZ (See Fig.1.).
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Fig. 5 X-ray spectra of the magnesium oxide particle and the polished stainless steel. (a) the magnesium oxide
particle under the conventional exit condition (30 degrees). (b) the surface under the conventional exit condition.
(c) the magnesium oxide particle under the grazing exit condition. (d) the surface under the grazing exit condition.
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Fig .6 Typical SEM images of a polished and etched
stainless steel and an inclusion on it (&) the
microstructure of the stainless (b) the inclusion.
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Fig .7 X-ray spectra of the typical inclusions and the matrix. (a) the inclusion under the conventional ext
condition (30 degrees). (b) the matrix under the conventional exit condition. (c) the inclusion under the grazing
exit condition. (d) the matrix under the grazing exit condition.
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Fig .8 A typical SEM image of an extracted inclusion.
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Fig .9 (@) X—ay specira of the extracted
inclusion and the carbon film on the carbon
sheet (b) X-ray spectra of the carbon film
on the carbon sheet
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pp.173. Fig.5(a)
wrong :the magnesium oxide particle under the conventional exit condition(30degrees).

correct :the magnesium oxide particle at AZ=0mm

Fig.5(b)
wrong :the surface under the conventional exit condition

correct :the surface at AZ=0mm

pp.174. line 11 (in Japanese)

A wrong [ AZ=Omm OFMT] —
1E correct @ OV H LA (30°) T

pp.249 ZEMl, left column, 91T7H. line9
wrong: Credited

correct: Accredited
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