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Synopsis :

This article reviews the recent technical progress in chemical analysis, analysis for
process control, surface analysis and microscopic characterization in Kawasaki Steel.
The analytical methods, such as the highly accurate ultratrace analysis for steels and
silicon materials and the spark discharge optical emission spectroscopy for gaseous
constituents and inclusions in steels, have been developed in order to meet the
requirements from the material developments and manufacturing process. It is
demonstrated that FE-AES and FE-TEM have become novel powerful tools for surface
and structure characterization. The application of X-ray diffraction and Raman

spectroscopy to in-situ analysis at high temperatures are also described.
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This article reviews the recent technical progress in chemical analysis, analysis for process control, surface analysis and
microscopic characterization in Kawasaki Steel. The analytical methods, such as the highly accurate ultratrace analysis for
steels and silicon materials and the spark discharge optical emission spectroscopy for gaseous constituents and inclusions
in steels, have been develeped in order to meet the requirements from the material developments and manufacturing
process. It is demonstrated that FE-AES and FE-TEM have become novel powerful tools for surface and structure char-
acterization. The application of X-ray diffraction and Raman spectroscopy to in-siti analysis at high temperatures are also

described.
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Table | Determination limits of trace elements in iron and steel

Determina- Determina-
Element | tion limit Method | Element | tion limit Method
{ppm) {ppm}

Be 0.05 1 Zr 0.01 2
B 0.05 4 Nb 0.01 2
Mg 0.3 1 Mo 0.01 2
Al 0.3 1 Cd 0.01 2
Si 0.05 3 Sn 0.1 2
P 0.5 3 Sh 0.05 2
Ca 0.3 1 Ba 0.01 1
Ti 0.1 lor?2 La 0.01 1
v 0.1 1 Ce 0.01 1
Cr 0.3 1 Ta 0.01 2
Mn 0.01 1 Te 0.01 2
Co 0.01 1 Hf 0.01 2
Ni 0.1 1 w 0.01 2
Cu 0.02 1 Pb 0.01 I
Zn 0.07 1 Bi 0.01 1

Method 1: 4-Methyl-2-pentancne extraction/ICP-MS

Method 2: Anion-exchange chromatography/ICP-MS

Method 3: Gel adsorption/ICP-MS

Method 4: Borate specific ion exchange chormatography/ICP-MS
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Fig. 1 Particle size distribution of ALQ, inclusions in a low car-

bon steel
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