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Methods for Determination of Carbon G 1211-1981
in Iron and Steel

1. Scope

This Japanese Industrial Standard specifies methods for determination of
carbon in iron and steel.

2. GQGeneral Matters

The general matters common to the methods for determination shall conform
to JIS G 1201 and JIS Z 2615.

3. Methods for Determination of Total Carbon

3.1 (Classification of Methods The methods for determination of total carbon
in iron and steel shall conform to one of the following methods:

(1) Method for gravimetric analysis The method for gravimetric analysis
shall apply to the sample of carbon content of not less than 0.05 %.

(2) Method for gas volumetric analysis The method for gas volumetric
analysis shall apply to the sample of carbon content of not less than
0.05 %.

(8) Method for electric conductivity analysis The method for electric
conductivity analysis shall generally apply to the sample of carbon
content of not less than 0,001 %.

4) Method for coulometric analysis The method for coulometric analysis
. shall generally apply to the sample of carbon content of not less than
0.001 %.

. () Method for infrared absorption analysis The method for infrared
absorption analysis shall generally apply to the sample of carbon content

of not less than 0.001 %.

" Applicable Standards: ‘

. JIS G 1201-General Rules for Chemical Analysis of Iron and Steel
JIS Z 2615-General Rules for Determination of Carbon in Metallic Materials
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3.2 Method for Gravimetric Analysis

3.2.1 Summary Heat the sample in flow of oxygen, and sufficiently oxidize
carbon to carbon-dioxide. Absorb that with soda-asbestos, soda-lime or sodium
hydroxide to measure the increase of the mass.

3.2.2 Apparatus The apparatus shall conform to 6.2.2 in JIS Z 2615,

3.2.3 Quantity of Sample to_Be Weighed Out The sample (1) (2) shall be
weighed out depending on the content of carbon in accordance with Table 1.

Table 1
Content of carbon Quantity of sample g
o q, - to be weighed out » _ .
0.05 up to 0.2 excl.. 3.0
0.2 up to 1 excl. 2,0
1 up to 2 excl. 1.0
2 and over 0.50

Notes (1) When preparing the sample, care shall be so taken that no sample
becomes too small sample or too long curled one.

Further, when samples stained with oils are observed or when
those are feared to exist, the samples shall be washed with ethyl
alcohol and ethyl ether, and be used after drying.

(2) For the sample such as pig iron and cast iron involving a large
~ quantity of free carbon, the coarse grains of 840 um (about g
20 mesh) and over shall be used. ' 6

3.2.4 Preliminary Operation The preliminary operation shall conform
to 6.2.3 in JIS Z 2615. However, the temperature in combustion tube shall
be 1200 to 1350°C (3). .

‘Note (3) When ignition improvers are added, the temperature in com-
bustion tube may be 1100°C, However, for samples involving
a large quantity of chromium or for alloy steel samples being
comparatively difficult of combustion such as high alloy steel
sample, the temperature in combustion tube shall be 1300 to
1350°C by use of ignition improver.
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3.2.5 Determining Operation The determining operation shall conform
to 6.2.4 in JIS Z 2615 ¢¢) (®) (6).

Notes (4) If necessary, ignition improvers such as copper, tin and trilead-
tetrachloride should be added by 0.50 to 1.0 g per 1.0 g of
the sample. In the case of adding ignition improver, the
temperature in combustion tube shall conform to Note (3).

(5) In addition to confirming whether the sample has completely
been melted, it is necessary to confirm whether the sample
has completely been oxidized. '

(6) In daily working, the same operation as that of the analytical
sample shall necessarily be carried out by use of the sample
of known carbon content at the beginning, the middle and the
last time of working period of time, the conditions of the

' apparatus in that day and other matters being considered.

3.2,6 Blank Test The blank test shall conform to 6.2.5 in JIS Z 2615,
3.2.7 Calculation The calculation shall conform to 6.2.6 in JIS Z 2615.

3.2.8 Accuracy of Analysis The accuracy of analysis by this method shall
conform to Table 2,

Table 2 Unit: 9%

In-room standard Inter-room

Content of carbon . . standard
deviation . s
deviation

0,05 up to 4.24 (V) excl, | 0.0023 x [C (%))+0.0013 ~

Note (') This numerical value means the maximum value of carbon
content of the sample used for determining the accuracy
* of the analysis. :

3.3 Method for Gas Volumetric Analysis

3.3.1 Summary .Heat the sample in flow of oxygen, and sufficiently oxidize
the carbon to carbon-dioxide. Collect this with burette as well as oxygen to
measure the gas volume, Remove the carbon dioxide by absorbing in alkaline
liquid, Obtain the volume to be decreased by measuring the remained gas
volume,

3.3.2 Apparatus The apparatus shall conform to 6.3.2 in JIS Z 2615,
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