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Quantitative Analysis of Minute Amounts of Carbon in Steel by Infrared Absorptiometry
after High-Frequency Induction Heating Combustion with Heating Control

Synopsis :

Yukihiro Kurakake, Yuichi Higo

In the quantitative analysis of minute amounts of carbon in steel, carbon adsorbed on the surface of a sample causes a non negligible

error in determination. The authors have already clarified the accuracy of the analytical technique of analysis by infrared absorptiometry

after electric resistance heating combustion, in which the effect of the adsorbed carbon is eliminated, and this technique has subsequently

been established in the JIS standards. Although carbon in steel is conventionally analyzed by infrared absorptiometry after high-frequen-

cy induction heating combustion, adsorbed carbon cannot be eliminated using conventional apparatus. In recent years, an analysis appa-

ratus with a high-frequency induction heating furnace having a function of heating control has appeared. The authors examined a new

technique of carbon analysis using this apparatus, in which carbon in a sample is separated into contained and adsorbed carbon by con-

trolled heating. In this examination, an analysis accuracy of less than 1 ppm was achieved, which is equivalent to that obtained by the

technique using electric resistance heating combustion.
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Fig.1 Change in temperature of sample with heating time for
electric resistance heating combustion and conventional
high-frequency induction heating combustion.
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Fig.2 Change in absorption intensity with heating time for
electric resistance heating combustion and conventional
high-frequency induction heating combustion.
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Fig. 3 Block diagram of apparatus for analysis of carbon with
high- frequency induction heating combustion.
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Fig.4 Change in absorption intensity with heating time for
continuously increase of induction heating output.
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Fig.5 Peak of absorption intensity from carbon adsorbed on
surface of sample and carbon contained in steel on two-
stage heating process.
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Table 1 Separation of absorption peaks from carbon adsorbed
on surface of sample and carbon contained in steel for
various heating conditions of the first stage.
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Fig.6 Variation of the appearance time of each infrared absorp-
tion peak in two-stage heating. Sample figure is cubic
and sample weight is four varieties.
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Fig. 7 Variation of the appearance time of each infrared absorp-
tion peak in two-stage heating. Sample figure is cylindri-
cal and sample weight is four varieties.
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Fig.8 Variation of the appearance time of each infrared absorp-
tion peak in two-stage heating. Sample figure is cubic
and a number of samples is different.
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Table 2 Results of carbon analysis of standard steel samples.
n=>5 (mass ppm)
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JSS. 1007 24 234 0.59 234 0.52
JSS. 1008 32 331 0.19 320 0.24
JSS. 1001 37 377 0.54 372 0.19
JSS. 1002 83 825 1.16 83.0 0.34
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