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Foreword

This translation has been made based on the original Japanese Industrial Standard
established by the Minister of Economy, Trade and Industry through deliberations at
the Japanese Industrial Standards Committee according to the proposal for establish-
ment of Japanese Industrial Standard submitted by The Japan Iron and Steel
Federation (JISF) with the draft being attached, based on the provision of Article 12
Clause 1 of the Industrial Standardization Law.

This JIS document is protected by the Copyright Law.

Attention is drawn to the possibility that some parts of this Standard may conflict with
patent rights, applications for a patent after opening to the public or utility model rights.
The relevant Minister and the Japanese Industrial Standards Committee are not
responsible for identifying any of such patent rights, applications for a patent after
opening to the public or utility model rights.
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JAPANESE INDUSTRIAL STANDARD JIS G 1239 :2014

Iron and steel—Determination of oxygen—
Infrared absorption method after fusion
under inert gas

Introduction

This Japanese Industrial Standard has been prepared based on the first edition of
ISO 17053 published in 2005 with some modifications of the technical contents such as
alteration of the scope of application.

The portions given sidelines or dotted underlines are the matters in which the con-
tents of the corresponding International Standard have been modified. A list of modi-
fications with the explanations is given in Annex JA.

1 Scope

This Standard specifies an infrared absorption method after fusion under inert gas
for the determination of oxygen in iron and steel. This method is applicable to mass frac-
tion of oxygen 0.000 5 % or over up to and including 0.05 %.

NOTE 2 The International Standard corresponding to this Standard and the sym-
bol of degree of correspondence are as follows.

ISO 17053:2005 Steel and iron—Determination of oxygen—Infrared
method after fusion under inert gas (MOD)

In addition, symbols which denote the degree of correspondence in the
contents between the relevant International Standard and JIS are IDT
(identical), MOD (modified), and NEQ (not equivalent) according to ISO/
IEC Guide 21-1.

2 Normative references

The following standards contain provisions which, through reference in this text, con-
stitute provisions of this Standard. The most recent editions of the standards (includ-
ing amendments) indicated below shall be applied.

JIS G 0417 Steel and iron—Sampling and preparation of samples for the determi-
nation of chemical composition

NOTE: Corresponding International Standard: ISO 14284 Steel and iron—Sam-
pling and preparation of samples for the determination of chemical com-
position (IDT)

JIS G 1201 Iron and steel—General rules for analytical methods
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JIS K 8005 Reference materials for volumetric analysis

3 Terms and definitions

For the purpose of this Standard, the terms and definitions given in JIS G 1201, JIS
R 6004 and JIS Z 2613 and the following apply.

3.1 gas extraction

operation to react the oxygen constituting oxide and/or dissolved oxygen in a molten steel
sample with the carbon in a graphite crucible to form carbon monoxide, and to release
oxygen in the molten sample

NOTE 1 The above definition of gas extraction deviates from the definition of the
term “extraction” given in JIS K 0211. It is nevertheless used in this
Standard for maintaining consistency with the JISs specifying oxygen
determination method for other materials.

NOTE 2 Though with some types of sample, carbon dioxide may be produced in-
side the graphite crucible, the amount produced with iron and steel
samples is negligible.

3.2 gas extraction temperature

a temperature set as a condition for gas extraction

3.3 degassing

operation of expelling gas component in the graphite crucible or in the substance placed
in the crucible by pre-burning the crucible at a temperature equal to or higher than the
gas extraction temperature

3.4 crucible degassing temperature

a temperature set to be higher than the gas extraction temperature used for degassing
of the graphite crucible

3.5 tin degassing temperature

a temperature set to be equal to or higher than the gas extraction temperature and
below tin bumping level, used for removing the oxygen in tin as the bath liquid placed
in the graphite crucible

3.6 electrolytic polishing

operation of removing the oxide film on the sample surface through electrolyzation and
dissolution
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3.7 physical polishing

operation for removing the oxide film on the sample surface by grinding the surface of
the sample either manually by means of a file or a coated abrasives such as abrasive
cloth or abrasive belt, or mechanically by means of a grinding machine such as lathe

NOTE : Surficial oxygen resulting physical polishing is normally greater in con-
tent than that resulting from electrolytic polishing.

3.8 double crucible
a graphite crucible composed of an outer crucible and an inner crucible

The clearance between the two crucibles should be small.

3.9 impulse heating

heating of the graphite crucible performed by directly electrifying the crucible and rais-
ing the temperature at a rate of 2 000 °C to 2 800 °C per several seconds

3.10 impulse furnace

a furnace composed of the upper and lower water-cooled copper electrodes, the former
fixed, and the latter movable in vertical direction, which is capable of impulse heating
the graphite crucible placed between the two electrodes

4 General

The general requirements common to the determination method shall be in accor-
dance with JIS G 1201 and JIS Z 2613.

5 Summary
Fusion of a test sample in a graphite crucible by impulse heating under inert gas at

a minimum temperature of 2 000 °C. Combination of the oxygen from the sample with
carbon from the crucible to form carbon monoxide. Introduction of the produced carbon
monoxide directly or introduction of carbon dioxide after oxidization of the produced
carbon monoxide into carbon dioxide into the infrared detector, and measurement of the

amount of infrared ray absorption by carbon monoxide or carbon dioxide. Conversion

prepared using potassium dichromate or iron and steel reference material.

NOTE: The specification for the measurement of infrared rays by carbon monox-

6 Reagents
The reagents used shall be as follows.
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