BSI BS*I:EIJD *SUB SEC*B B ]: 65 - ]sl::ELH:.l:‘l EIE”-ISB].“] B -

BS

© British Standards Institution, No part of this publication may be photocopied or otherwise reproduced without the prior permiission in writing of BSI

BS 6200 : Subsection 3.8.1 : 1985
1ISO 437-1982

UDC 669.1:543.21:546.26

British Standard

Sampling and analysis of iron, steel and other ferrous metals

Part 3. Methods ofranalysis
Section 3.8 Determination of carbon

Subsection 3.8.1 Steel, cast iron and ferrochromium: gravimetric method

[ISO title: Steel and cast iron — Determination of total carbon content — Combustion gravimetric

method]

Echantillonnage et analyse du fer, de I'acier et d"autres métaux ferreux

Partie 3. Méthodes d’analyse
Section 3.8 Dosage du carbone

Sous-section 3.8.1 Aciers, fontes et ferro-chrome: méthode gravimétrique

Probenahme und Analyse von Eisen, Stahl und anderen Eisenmetallen

Teil 3. Analysenverfahren
Abschnitt 3.8 Kohlenstoffbestimmung

Unterabschnitt 3.8.1 Stahl, GuReisen und Ferrochrom: gravimetrisches Verfahren

Contents
Page
National foreword 1

Method

. Scope and field of application
References

Principle

Reagents

Apparatus

Rl o
WNNNN

National foreword

This Subsection of BS 6200 has been prepared under the
direction of the lron and Stee| Standards Committee.

It is identical with [SO 437-1982 ‘Steel and cast iron —
Determination of total carbon content — Combustion
gravimetric method’ published by the International
Organization for Standardization (1SO) and supersedes
method 1 for the determination of carbon in BSI
Handbook No. 19,

Terminology and conventions, The text of the international
standard has been approved as suitable for publication as a
British Standard without deviation. Some terminology and
certain conventions are not identical with those used in
British Standards; attention is drawn especially to the
following.

The comma has been used as a decimal marker. In British
Standards it is current practice to use a full point on the
baseline as the decimal marker.

Wherever the words ‘International Standard’ appear,

British Standards Institution

.references to the use of ‘ashes os

Page
6. Sampling 4
7. Procedure 4
8. Expression of results 5
9. Test report 5
Figures
1.
2,

referring to this standard, they should be read as ‘British ™
Standard’,

‘Cross-references. The Technical Committee has reviewed
the provisions of 1SO/R 377 and SO 565, to which
reference is made in the text, and has decided that they are
acceptable for use in conjunction with this standard.

At present there is no corresponding British Standard for
180 377/2, which is still at draft stage, but a related
standard to ISO/R 377 is BS 1837 ‘Methods for the
sampling of iron, steel, permanent magnet alloys and ferro-
alloys’. Appropriate procedures from 1SO 377/2 will be -
incorporated in BS 6200 : Part 2 ‘Methods of sampling and

_sample preparation’, which will be published in due course,

and which will supersede BS 1837,
A related standard to ISO 565 is BS 410 ‘Specification for
test sieves’.

Compliance with a British Standard does not of itself
confer lmmumty from Iegal obhgatlons

makes iﬁeﬁi
‘platinized ashestos’. In view of He hazardous naturg-of
asbestos, appropriate alternative reagents, based on inert
ceramic materials and readily available commercially,
should be used instead throughout the method.”
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1 Scope and field of application

This International Standard specifies a gravimetric method for
the determination of the total carbon content of steel and cast
iron, after combustion of the test portion in a current of
oxygen.

The method is applicable to products having carbon contents
not less than 0,1 % (m/m).

2 References

IS0 377/2, Selection and preparation of samples and test
pieces of wrought steels — Part 2 ; Samples and test pieces in-
tended for the determination of the chemical composition.1}

IS0 565, Test sieves — Woven metal wire cloth and perforated
plate — Nominal sizes of apertures.

3 Principle

Combustion of a test portion at a high temperature {1 200 to
1350 °C) in a current of pure oxygen, if necessary in the
presence of a flux and transformation of carbon into carbon
dioxide.

Absorption of the carbon dioxide carried by current of oxygen

in soda asbestos contained in a weighed absorption bulb, and
determination of the increase in mass.

4 Reagents

During the analysis, unless otherwise stated, use only reagents
of recognized analytical grade and only distilled water or water
of equivalent purity,

4.1 Oxygen, minimum purity 99 % (V/ V).
4.2 Magnesium perchlorate, Mg(ClO,),, anhydrous,

4.3 Fluxes, lead dioxide, copper oxide, tin, pure iron, etc.

1) At present at the stage of draft. (Partial revision of ISO/R 377-1964.)

2

4.4 Electrolytic iron.

4.5 Manganese dioxide or silver orthovanadate

Prepare as follows :

45.1 Manganese dioxide

When a chemically active grade is not available, it may be
prepared as follows :

Weigh about 50 g of manganese dioxide, dissolve in a 41
beaker 200 g of manganous sulphate tetrahydrate
(MnSQ04-4H,0) in 2,6 | of water. After making this solution
clearly ammoniacal, add 1 | of ammonium persulphate solution
{225 g/I) freshly prepared and bring the whole to boiling point.
Continue boiling for 10 min and add ammonium hydroxide
solution as frequently as is necessary to maintain the solution
ammoniacal. Allow the precipitate to settle.

If the supernatant liquid is not clear, or if the precipitate does
not settle quickly, add 50 to 100 ml of ammonium persulphate
solution and boil again for 10 min, keeping the solution con-
stantly ammoniacal.

When precipitation appears to be complete, allow the
manganese dioxide to settle completely, carefully siphon off
the supernatant liquid and wash the precipitate by decantation
with 3 to 4 | of warm water in portions of 500 to 600 ml. Stir the
manganese dioxide well in the water and allow to settle after
each washing and before decantation. Finally, wash twice in
the same way with very dilute sulphuric acid.

In the meantime, prepare a 15 cm diameter funnel fitted with a
5 cm filter disc covered with a thin layer of purified asbestos
pulp (it is also permitted to use a porcelain funnel of the
Buchner type).

After the last washing, transfer the manganese dioxide onto
the filter and wash with warm water until it is free from sulphate
ions. Then place this on a porcelain dish and dry it in an oven
at 105 °C.

Grind the manganese dioxide in a mortar so that it passes
through a sieve with apertures of 0,8 mm and dry it again com-
pletely at 105 °C.
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45.2 Silver orthovanadate

‘ Dissolve 60 g of sodium orthovanadate (NagVO,} in 400 mf of
water. Boil for 15 min. Also dissolve 170 g of silver nitrate
{AgNO3) in 200 ml of water.
Add the silver nitrate solution, drop by drop, into the warm
solution of sodium orthovanadate. An abundant yellow orange
precipitate should form.
Filter this precipitate on a Buchner funnel and wash it with
water until free from silver ions (Ag *) and verify this by means
of a solution of chloride ions (CI~}.

Dry the precipitate overnight at about 80 °C. It may darke
slightly. '

Grind and keep it shaded from light.

NOTE — Ammonium orthovanadate is not sufficiently soluble for it to
be specified.

‘ 4.6 Soda asbestos, asbestos impregnated with sodium
hydroxide, in granules of about 2 mm diameter.

Avoid contact with air.
4.7 Platinized asbestos.

4.8 Chromic/sulphuric acid mixture.

Saturate a solution of sulphuric acid (¢ approximately
1,83 g/ml) with chromic acid. The solution shall have a perma-
nent red colour.

5 Apparatus

The apparatus consists of a source of oxygen and the unit for
purifying it, the furnace with the combustion tube, the purifica-
tion train and the carbon dioxide absorption system.

These different parts, which are joined together with connec-
. ting tubes forming an air-tight seal, are shown in figure 1.

5.1 Source of oxygen (4.1} {A), with pressure-regulating
valve.
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5.2 Mercury valve (B).

5.3 Wire-wound furnace (C), with non-porous porcelain
combustion tube containing the platinized asbestos (4.7)
heated to 625 °C.

5.4 Unit for drying and purifying the oxygen (D), con-
taining magnesium perchlorate (4.2) and soda asbestos (4.6)
separated by glass wool (diameter of tubes 25 mm, height
100 mm approximately) connected by tubing.

5.5 Wire-wound or resistor rod furnace (E}, made of
metal or carborundum and capable of raising the temperature
of the combustion tube up to 1 350 °C.

NOTE — Induction furnaces may also be used.

5.6 Thermocouple (F), for measuring the temperature. The
tip of the thermocouple, protected by a sheath, is placed near
the external surface of the combustion tube. The relation be-
tween the internal temperature of the tube and the pyrometer
readings shall first be established.

5.7 Combustion tube (G), made of refractory material
which is not porous at the test temperature, 20 to 30 mm
internal diameter and at ieast 650 mm long so that the ends of
the tube remain cold during combustion.

Pressure-tight connections at both ends of the combustion
tube should be fitted by external sleeves.

5.8 Boat {H], with eyelet made of refractory materiaf (length
80 to 100 mm, width 12 to 14 mm, depth 8 to 9 mm), first
calcined in a current of oxygen at the temperature of use.

5.9 Plug (l}, of calcined asbestos wool or quartz wool to filter
the gas.

5.10 Washing bottle (L), containing the manganese dioxide
or silver orthovanadate (4.5). When analysing test portions of
high sulphur content, it is preferable to use two washing
bottles of manganese dioxide or one washing bottle of
manganese dioxide and one of the chromic/sulphuric acid mix-
ture (4.8).

Figure 1
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