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The Development of “Macro Analyzer” and Its Application to Steel Analysis

Koichi KITAMURA, Katsuhiro KAWASHIMA, Hiromu SOGA, Hiropuki OGAWA,

Tsuyoshi SAEKI, Mitsuyoshi SATO and Jiro KANEKO

Synopsis:

Two—dimensional quantitative quick analyzing method has been expected for the accurate evaluation
of the segregation and inclusions in steel.

A new electron probe large area mapping analyzer(*“Macro analyzer’), that permits rapid and accurate
two—dimensional analysis of elements even for the large sample(300 x 100 mm) with the undulation in-
herent to it, has been developed. This has been achieved by the development of a long—focus electron
optics, a broad-view X-ray spectrometer, and a high-speed sample stage. This system was automatically
operated with a control computer and at the same time the obtained two—dimensional data were processed
with a data processing computer and shown on a color graphic display. By the development of this system,
a new quantitative evaluation method of segregation and inclusions in continuously cast slabs and steel
materials was established.

In this paper, as an example of the use of this system, quantitative characterization of small segregation
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spots in a lamellartear resistant steel was studied.
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Fig. 1. Schematic diagram of the analysis chamber
of Macro Analyzer.
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Fig. 3. System diagram of Macro Analyzer.
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20% 20 mm area, 20 ms/point, 40 pm step
mapping : (P,S) blue ~0.02wt% green ~0.04, red ~0.06, white 0.06~ (Mn) blue ~1.8wt%, green ~2.0, red ~2.2, white 2.2~

Photo. 2. Color concentration mappings of segregation in lamellartear resistant steel slab.
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Photo. 4. Color concentration mappings of phosphorus segregation in
lamellartear resistant steel slabs with and without soaking.
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Fig. 4. Relation between the standard deviation
of calibrated values of phosphorus by Macro
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Photo. 3. Microstructure of the area indicated by
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