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Development of Determination of Trace Oxygen in Steel Using Molten Tin after
Removing Surface Oxide under the Closed System

Hiroshi UCHIHARA, Atsushi BANDO, Masahiko IKEDA and Taketoshi NAKAHARA

Synopsis : The trace oxygen analysis in steel is usually measured by infrared method after fusion under inert gas. For the high accuracy analysis of the

trace oxygen, it is necessary to remove completely the oxide of the sample surface ahead of the determination. Also it is important to de-
crease the carbon monoxide gas evolved from the graphite crucible. The sample after the surface oxide is removed is oxidized easily or ad-
sorbs moisture. Therefore, it is necessary to analyze without exposing the sample to atmosphere after the oxide film is removed. Then, to take
out the sample in the graphite crucible in the closed system, the mechanism of impuise furnace has been improved. To remove the oxide film
of the sample surface, the sample was heated for 60 sec by the inert gas fused furnace of 1000°C. The sample was cooled down to the room
temperature in the impulse furnace. The sample was taken out of the graphite crucible with a magnet stick after granule Sn was dropped in
the closed system. The sample and the magnet were kept above the upper electrode in the closed system. Afterwards, oxygen in Sn was re-
duced to carbon monoxide gas and removed by heating at 2400°C of the temperature in which the sample was analyzed. When the base line
became a constant, the output signal was initialized. The sample kept with the magnet was dropped and melted. Oxygen was reduced to the
carbon monoxide, and measured with the non-dispersion infrared detector. The analytical result of the oxygen of steel sample JSS GS-6b
(oxygen concentration 3.4 ug-g~') that removed the surface oxygen was 2.9 ug-g~", and the standard deviation was 0.05 ug-g~'. This stan-

dard deviation has been improved to past 1/4.

Key words: trace oxygen in steel; surface oxide; tin flux; infrared method after fusion under inert gas; triple introduction mechanism; closed system.
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Fig. 1. Dual introduction system and Triple introduction system.
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Fig. 2. Sequence of oxygen determination.
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Fig. 3. Repeatability of carbon monoxide evolved from
graphite crucible.
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Fig. 5. Evolved oxygen from tin and stability of base line.

Table 1. Waiting time for measurement and stability of
base line.
(ng-gh
150s  200s
0.01 0.02

100s 125s
0.01 0.01

Wait timex Os 50s 76s

Ave. 2.95 -0.35 -0.02

g 0.16 0.02 0.02 0.01 0.01 0.01 0.02

R 0.39 0.04 0.05 0.03 0.02 0.02 0.05

*Wait time @ Start timing of zero point adjustment
n=5
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Table 2. Analytical results of oxygen.

- (ug: gh)
. Certified Measure Proposed method™
Sample Value Value™ Ave. g R
GS-6b 3.4 4.0 2.9 0. 05 0.11
GS-2¢ 17.5 18.3 16. 8 0.10 0.13
GS-3c¢ 34. 6 34.5 33.8 0.10 0.23
SS-4-13 12.0 12.2 10.5 0.13 0.37
A 4.2 3.6 2.5 0.10 0.26
B 7.9 7.8 6.8 0.12 0.29
*1 ! Analytical value with oxygen film on surface of sample
*2 ! Analytical value without oxygen film on surface of sample
n=5
1300m/min TH AL, WFROFAKKEEIZH N TE o
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