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AAS: Atomic absorption spectrometry, AES: Auger electron spectrosco-
py, AP-FIM: Atom-probe field ion microscope, A-TEM: Analytical-TEM,
ET-: Electrothermal-, FE: Field emission, FT-IR: Fourier transfer infra-
red spectroscopy, GDS: Glow discharge spectrometry, HR-TEM: High
resolution-TEM, HV-TEM: High voltage-TEM, ICP-MS: ICP-mass spect-
rometry, ICP-OES: Inductively coupled plasma-optical emission spectro-
metry, MAS: Molecular absorption spectrometry, PDA: Pulse height
distribution analysis, SD-OES: Spark discharge-OES, SEM: Scanning
electron microscopy, SIMS: Secondary ion MS, SNMS: Sputtered neu-
tral atom ionization MS, SPEED: Selective potentiostatic etching by
electrolytic dissolution method, SR: Syncrotron orbiter radiation, STM:
Scanning tunneling microscopy, TEM: Transmission electron microsco-
py, XD: X-ray diffractometry, XPS: X-ray photoelectron spectroscopy,
XRF: X-ray fluorescence spectrometry.
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Fig. 7.1. Changes of analytical methods.
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Table 7.1. Changes of technological trends of ferrous analysis.
Features of the period Characteristics )
Year ‘ of analytical Per1pherz.il
- Steel industry, Japan Analysis Methodologies information technologies
1948 - 3
Re-construction Chemical analysis M.AS . Chemical composition Chemical reaction
1959 | [Open hearth furnace] X-ray diffraction
1960 Expansion . OES, XRF Rapid/mass produced :
(Basic oxygen furnace] Instrumental analysis AAS. XMA chem. composition Electronics
1973 vg ’ [chem. phase]
ICP-OES Low cost, high
1974 Maturity SD-OES (PDA) precision, in-situ,
|: Continuous casting :| Systematized analysis SEM (SPEED) chem. composition Computer
1984 Environment control UHV-TEM chem. phase
Surface analysis topography
Diversification ICP-MS, CMA Ultra trace
1985 High performance HR-TEM nm scale ’ Micro-computer
| products, Analytical sciences u-AES . . pu
. . . Materials Micro-beam
New business lines, Automated analysis ..
. . . . . characterization
Rationalization Direct analysis

Table 7.2. Changes of indicators in analytical laboratories of steel works.

1982 1988 1992

[BOF steelmaking]
Number of workers* per a laboratory 80 59 53
Labor productivity 537 765 818
[samples/worker, month] (100%) (142%) (152%)
Analytical burden

[samples/tonne crude steel] 0.14 0.13 0.12
[EF steelmaking]
Number of workers* per a laboratory 23 19 18
Labor productivity 560 810 820

[samples/worker, month] (1009%) (145%) (1469)
Analytical burden

[samples/tonne crude steel] 0.91 0.85 0.70

* Workers in charge of chemical and instrumental analysis.
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Table 7.3. Contribution of Japanese papers in ferrous analysis. (1990-1991)
Number of papers
Area Main subjects Contribution*
Total Japanese
General considerations Review 26 8 | Wli/led.
Atomic absorption F-AAS, ET-AAS 31 5 Low
Optical emission Spark 14 6 Hi.
ICP 28 9 Med.
GDS, etc. 28 9 Med.
X-ray fluorescence Bulk, TR-XRF 32 9 Low
Mass spectrometry ICP-MS, GD-MS 18 8 Hi.
Thcrmal extraction C S, 0O,NH 12 5 Hi.
Chemical methods MAS, Titrimetry, 13 2 Low
FIA, etc.
Inclusions, phases Electrolysis, etc. 15 3 Low
Surface techniques SIMS, SNMS, etc. 24 8 Med.
Moltcﬁ metal analysis Spectroscopic 14 11 Hi.
i Gas extraction 6 3 Hi.
Electrochemical 24 16 Hi.
Miscellaneous HP-LC, CRM, etc. 33 6 Low
Total | 318 (ég‘i)

* Share of Japanese papers; over 40%: Hi., 30-409%: Med., below 30%: Low.
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