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Automation and Technological Evolution of Trace Element Analysis in the Iron and Steel Industry
~The Role and Prospects of the EMIA and EMGA Series~
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The analysis of trace elements such as carbon, sulfur, oxygen, nitrogen, and
hydrogen in steel is an important process directly related to the control of
mechanical properties and corrosion resistance. In the past, manual analysis by
skilled operators was the mainstream, but from the perspective of eliminating
human variability, stabilizing measurement accuracy, and improving throughput,
there is now a strong demand for de-personalization and automation of the
analyzers themselves. Horiba’s EMIA series (carbon and sulfur analyzers) and
EMGA series (oxygen, nitrogen, and hydrogen analyzers) have evolved in
response to these industrial needs. This paper reviews the technological
development of the EMIA and EMGA series and their progress toward
automation, and discusses the role of analyzers in the steel industry and their
future prospects.
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Table 1 Effects of each element on steel materials
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Figure 1 JIS G 0566(1980) Spark test method for steel.*
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Oxygen Overlap Control Chart Distribution

N 3 0.015837

Ave 439.77 ppm '

sD 0.08 ppm

RSD 0.02

Range (.16 ppm

Max 439,86 ppm | _

Min 439.70 pom 0.0 20 40 6.0 80 10.0
' Time [s]

Figure 2 Example of EMGA analysis results.
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Figure 4 EMGA Measurement Principle.
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Figure 5 The first automation system, EMGA-730 (top)
System configuration with sample stocker function (bottom).
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Figure 8 EMIA-2000 automatic machine (left) and interior (right).
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Figure 10 Sample sets, weighing.

EMIA-Pro/Exper

Figure 12 EMIA-Pro/Expert sample set (angle change).

Figure 11 Sample set for EMIA - Pro/Expert.
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