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Development of Cross-Sectional TEM Analysis Techniques for Coated Steel Sheets
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Abstract

An ultramicrotomic analytical transmission electron microscopic method has been developed to analyze
the morphology, chemical composition and crystal structure of coated steel sheets in their cross section with
a resolution on the order of nm. In this method, the coated steel sheet is cut into extremely thin sections
of about 20 nm in thickness by an ultramicrotome provided with a diamond knife and these sections are
observed by transmission microscope. Ultramicrotomy is used for the preparation of membranes of soft
materials, such as biological materials and resins. The cutting method was improved to apply this technol-
ogy to very hard coated steel sheets. TEM analysis could be made possible when the size of the cut surface
was reduced to about 1/100 of those of conventional materials. It was confirmed that the exetremely thin
sections of two-layered Zn-Fe alloy electroplated steel sheet were in a state enabling the analysis of fine
structure, though the base metal layer was creaased to some extent. Analyzing the fine structure in the
cross section of Zn-Ni-SiO, composite plated steel sheet, it was found that the codeposition state of SiO,
particles was changed into lamellar coagulation, granular coagulation, uniform dispersion and surface
segregation depending on the plating conditions.
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