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Synopsis :

A new analytical technique in optical emission spectroscopy was developed and lead to
the rapid analysis of oxygen content in steel. In optical emission spectroscopy,
anomalous emission is observed when discharge occurs to inclusions. Discharge
showing anomalous emission of oxygen and inclusion-forming elements such as Al, Ti
and so on was selected as the discharge to the inclusions. Discharge showing normal
emission was selected as the discharge to the matrix and its O/Fe intensity ratios were
considered to be the background. The net oxygen emission intensity was then
determined as the difference in the oxygen emission intensities between anomalous and
normal emission. The significant reduction of background intensity of O/Fe was
achieved with this method, leading to a great improvement of analytical accuracy in
oxygen content in steel. The repeatability and analytical accuracy were 2 ppm and 4

ppm, respectively.
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Synopsis:
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A new analytical technique in optical emission spectroscopy was developed and lead to the rapid analysis of oxygen con-
tent in steel. In optical emission spectroscopy, anomalous emission is observed when discharge occurs to inclusions. Dis-
charge showing anomalous emission of oxygen and inclusion-forming elements such as Al, Ti and so on was selected as
the discharge to the inclusions, Discharge showing normal emission was selected as the discharge to the matrix and its
O/Fe intensity ratios were considered to be the background. The net oxygen emission intensity was then determined as
the difference in the oxygen emission intensities between anomalous and normal emission. The significant reduction of
background intensity of O/Fe was achieved with this method, leading to a great improvement of analytical accuracy in
oxygen content in steel. The repeatability and analytical accuracy were 2 ppm and 4 ppm, respectively.
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Spectrometer Condition of discharge Table 2 Analytical conditions
Electrode Rep. raie : 300 Hz
Number : 2000 pulses Repetition rate (Hz) 300
{} Preparation discharge number 1500
Vaporized area Measuring discharge number 2000
Diameter - 8 mm ¢ Times 5
Amount :0.27 mg Al 396.1 —
_ Fe 287.2
sample 0 130.2
Inclusions Wavelength (nm} Mn 290.0
Fig. 1 Principle of optical ernission spectroscopy < 212.4
Ca 363.4
Mg 280.2
Table 1 Specifications
Manufacturer Shimadzu Corp.
Model PDA5017 Table 3 Chemical compositions of samples
Spectromet Focusing length 500 nm ,
PECLTOMELer G rating 2700 mm | Samples O (ppm) | Si (%) [ Mn (%) [ Al (%)
66 0.010 0.20 0.032
128 0.010 0.23 0.029
Ordi *
rdinary steel 5 0.091 126 0.036
LTS, ShoORRER+EMTa L0k, #@ho 0 3 0.003 1= 027
BT AR L D RIS EREE TAM T X 27k e i 33 0.308 0.62 0.004
L7, AHETIR, BROEAHBkcLs O BEFHEOMTEL 44 0.112 0.44 0.001
Foht-aFEgIz 20 THET S, Stainless steel 30 0.276 0.65 0.010
. 33 0.309 0.60 0.008
24 0.292 0.56 0.010
2 % ﬁ 43 0.232 0.58 0.002
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Fig. 2 Results of pulse distribution analysis (a) sol. Al 0.12%,
insol. Al: <0.001% and (b) sol. Al: 0.03%, insol. Al
0.012%
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Fig. 3 Results of pulse distribution analysis
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Fig. 4 Frequency distribution curves of O/Fe
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Fig. 5 Calibration curves for oxygen
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Fig. 6 Flow-diagram for calculation of measuring oxygen content
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