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Begriftsbestimmung und Einteilung von Roheisen

European Standard EN 10001 : 1990 has the statys of a DIN Standard.

A comma is used &s the declimal marker.

National foreword

This standard has been prepared by ECISS/TC 5,

The responsible German body Invotved in the preparation of this standard was the Normenausschul Eisen und Stah!
{Steel and Iron Standards Committes}.

The standard conforms to EURONORM 1, 1981 edition (which was hitherto used in Germany}, and the related International
Standard IS0 §147, except that

a) in table 2, the permissible total carbon content is now specified as 3,0 10 4,5 % (instead of 3,0 1o 4,0 %);
b} footnote 4 to table 2 was brought into line with the relevant text in I1SC 9147;
c) the second paragraph of clause A.4.2 has been added,

Standards referred to

I1SO 9147 ;1987 Pig-irons; definition and classification
EURONORM 1-81 Deafinition and classification of pig-irons

International Patent Classification
C21C 1/00

Editor's note

This standard reproduces the official text of the English version of EN 10 007 as issued by CEN. in its preparation for
publicationas DINEN 10 0071 (English version), certain points have been noted which we consider to be in need of correction,
These have been marked *). The suggested amendments are given below and will be forwarded to the responsible CEN
Sacretariat for its consideration,

In presentation, orthography, punctuation and hyphenation, the aim has been to implement the PNE Rules consistently.
Obvious errors fe. g. redundancies and omissions) have been rectified without further reference.

Suggested amendments
1 ‘pig-irons’ should preferably read ‘pig iron'.
2 In clause 2, ‘granules’ should preferably be substituted for 'granulfates’,

EN comprises 6 pages.
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2 Definition Element Limit?)
A pig-iron is an iron-carbon alloy with more than 2 % C and
wilh contents of other elements equal 1o or iess than the Manganese =300 %
limit values givenforthemin table 1. It is intended for further Sl
precessing in the molten condition inte steel or cast iron. fleon <80 %
Pig-iron is delivered sither, In the molten state or in the salid Phosphorus <309
state, in primary forms such as pigs or similar solid pteces, _ :
and granulates+). ‘ Chromium =100 %
Other alloying elements in
total 2) =100 %
- 3 Subdivision of pig-irons +) 1} Materials with higher contents are terroalioys,
3.1 Pig-iron Is subdivided into the classes Indicated in ?) In cases of doubt, all slements for which a minimum
table 2 on the basis of its chemicat composition. . content is specified or whose content sxcesds the
3.2 In cases of doubt, the correct classification of the Ioweir Ilmitg:en intable 2, footnote 8, paragraph (d),
pig-iron into one of the ciasses indicated in table 2 is to be are, In accordance with table 2, footnote 8, paragraph

Page2 EN 10009

Briet history

This Europsan Standard was prepared by the Technical Committea ECISS/TC 5 ‘Definition, ciassitication and conventional
designation of pig Iron and ferroalloys’. The Secretariat Is heid by DIN.

This European Standard replaces EURONORM EU 1-81 Definltion and claasification of pig-irons.
This European Standard was adapted by CEN on 1990-07-28,
According tothe CEN/CENELEC internal Regulations, the following countrias are bound toimpisment this European Standard:

Austria, Belgium, Denmark, Finland, France, Germany, Gresca, [caland, ireland, Italy, LUxembourg, Netheriands, Norway,
Portugal, Spain, Sweden, Switzertand and United Kingdom.

Contents
Page
T PUIPOSS ... e 3
2 Definftion .....oiiiiii i 3
3 Subdivisionofpig-itons ...................... ver 3
Annex A Sampling and preparation of samples
intended for the determination of the
chemical composition of pig-irons ....... .. 5
1 Purpose dispute for deliverias of disputsd chemical coemposition
The purpose of this European Standard is to standardize (see annex A).
the definition c.:t plg-irons*) and to standardize the sub- 3.3 The designations used in the ditferent languages for
division of pig-irons®) into different classes, the various classes of pig-iron are given in table 3.

Tabie 1. Limits of the alioy contents for plg-lron

(c} and (d), regarded as 'Other alloying elements’
with the exception of carbon, silicon, mangansese,
phosphorus and chromium,

determined by check analysis. The conditions for sampling
including the conditions for the number of the tests shall
correspond to the conditions usually applied In cases of
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Table 2. Classiication and deslgnation of pig-irons secording 1o s chemical composition?)
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1 2 3 4 5 ] 7 B 9
Pig-iron class . ‘
No. Designation Abbreviation] % C total % Si % Mn % P % 8 max.| Other
2
: Low . 0,4t06,0
. c Pig- 3,3t0 4,8 =025 0,06
1.1 ig phogphcrus g-P2 ( ) {C.5to 1,5) 2
Lo <103
‘g a [High :
1.2 # |phosphorus Pig-P20  [(3,0 10 4,5) <15 1,5102,5 0,08
2.1 Pig-P1 Si =012
22 Pig-P3 Si >0,1210 0,5 3)
4 ig- ; 1,0t0 4,02 x| >05t01,0
2.3 ° E ) Pig-P6 Si | (3,3t0 4,5) (1.5103,5) 04t01,52) {(>0.5t0 0.7) 0,06
5|3 -
24|35 |2 Pig-P12 Si »>1,0t0 1,4
f =
> g
2.5 T pig-P17 Si >1,4t02,0
2
(=]
2.1 u ;"G"}“l';’s . Pig-Nod <302 <0,1
Nuduler (5G] b {3,510 4,6) " =008 0,02 3)' §)
3.2 “odular S8 | pig- =40 ~0,1 to 0,42 '
X rose & Pig-Nod Mn ) )]
33 Low carbon Pig-LC >2,0te 3,5 <302 |(>04t01,5 =0,30 0,06 3
Other unalioyed .
40 pig-iron Pl'SPU 7)
=0,30]
5.1 v Spiegel iron Pig-Mn (4.0106,5) | max.1,5 >6,0 tz‘; 80,0 ( 50'23) 0,05 %)
)
o Other alloyed i 8
5.2 pig-iron Pig-SPA )
1} The unbracketed velues are those which determine the ctassification of pig-iron. Values given in brackets indicate, for information

only, the ranges in which actual contents of the slements concerned normally lie.

By subdividing this range into various sub-ranges, the class of pig-irons+) concerned is normally further subdivided into diffsrent
grades.

Neo minimum velues are specilied for other elements, Depending, for example, on the raw materials used, the pig-iran may
unintentionally contain elements other than those indicaled in columns 4 to B and, in percentages, for soms slements, may reach
a value of about 0,5 %. The contents of these indicated elements should not be used in the classification of pig-iron.

For these classes of feundry pig-iron, difterent terms such as low, medium, intermediate and high phosphorus, normal hsematite
and semi-haematite, Claveland, etc, are used in the various parts ot the warld and this parily in a dilferent sense, Consequently, it
is recommended to renounce on the inlernational level en such terms and to apply as designations in thess cases anly the
abbreviations given in column 3.

Normally used for either pearlilic nodular cast iron or for malleable cast iron.

A further cheracteristic of these pig-iron grades is that the contents of eisments prejudicing the tormalion of nodular graphits snd
promuoting the formation of cerbide are low according 16 the intended uss of the grade concerned.

This class includes pig-iron that cannot be classified sither in classes 1.1 to 3.3 or in classes 5.1 and 5.2.
Other alloyed plg-iron includes:
8) pig-iron with a silicon content batwesn >4,0 and 8,0 %
b} pig-iron with a manganesa content betwesn >5,0 &nd 30,0 %, pravided that it cannot be classified &5 Spiegel iron (see class 5.1);
€) pig-iron for which a minimum content I specified for at least one of the elements not speclfiad in columns 4 to &:
d) pig-iron whose content of a1 least one of the following elemants Is within the limits indicated belaw!

Cr>D 3t 100 %

Mo »0,1

Ni>0,3

Tt =02 up to the total content of 10,8 % of ‘other’ elements resulting from table 1.

V=01

W >0,
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- Sampling and preparation of samples intended for the determination of the chemical composition

of pig-irons*)

A.1 Field of application
This annex is applicable to pig-iron in the solid state, unless
otherwise agreed at the time of ordering.

NOTE: In the case of pig-iron in the liquid state, special
regulations are 1o be agreed between the producer
and the purchaser,

A.2 Number of pigs to be taken

The number of pigs to be taken shali be representative of

the batch. In cases of dispute, and if there has been no other
agreement between the parties, the minimum number of
pigs to be taken from each batch is given in the table below.

Mass of the batch, Minimum number of
int pigs to be taken

< 10 9
> 10 20 11
> 20 < 40 12
> 40°¢ BO 14
> 80 <180 16
= 160 <300 18
>300 <600 21

>600 24

A3 Selection of samples

A.3.1 The samples are to bs taken at random, preferably
In accordance with one of the procedures described below,
A.3.1.1 Case of pigs arranged in piles

Throw a rope having a certain number of knots onte the pile.
Take as samnples the pigs touched by these knots. Repeat
the operation until a sufficient number of pigs are obtained.

84

A.3.12 Case of pigs being loaded or unloaded

Throughout the loading or unloading operatians, take pigs
as samples so that the time intervals between pigs are
approximately equal.

A.4 Preparation of the sample for analysis

A.4.1 Chemical analysis

A4.1.1 Machineable pig-iron

A.4.1.1.1 Determination of elements other than carbon
In the centre of each pig taken from the batch, drill a hole
12 mm to 14 mm in diameter. Remove the first chips which
may contain surface scale and other impurities. For the
same reason, cease driliing approximately 2 mm from the
opposite face of the pig {see figure 1, item 1). Then treat the
chips in accordance with A.4.1.3.

A.4.1.1.2 Determination of carbon

Apply one of the two procedures A or B below. in cases of
dispute, apply procedure A,

Procedure A

In the centre of each pig taken from the batch and on each
side, dtill a hole 12 mm to 14 mm in diameter (where appro-
priate, use the hole drilled In accordance with AL 1)
Remove the scale and other impurities about the holes an
both sides of the pigs. Then drill another hole coaxial with
the first hole, 20 to 24 mm in diameter in such a way that
large chips are obtained and collected in a suitable container
(see figure 1, itemn 2a).

Then treat these chips in accordance with A.4.1.3.

Procedure B

Using a gouge or a chisel, remove from the pigs small chips
of suitable size {A.4.1.3) from the lower buiging face in the
skin zone which solidities rapidly, and is in practice free
from segregation to a thickness of 5 mm (see figure 1, item
2b). It should be checked that the chips are taken from a
fractured surface or, if the pigs have not been broken, that

- -the surface impurities have been previously removed, e.g.

by grinding.
Then treat these chips in accordance with A.4.1.3,
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A.4.1.2 Non-machinable pig-lron .

Break up sach pig taken from the batch, for example with a
pneumatic hammer, then reduce further untl pieces of a
suitable size for further reduction to A.4.1.3 are obtained.

A.4.1.3 Sample for analysis for the dstermination of
the average compesition

The chips or fragments taken according to A.4.1.1 and
A.4.1.2 are reduced using appropriate equipment, that
means wear-resistant and, if necessary, dust-tight, to a size
appropriate for chemical analysis,

That is:

— in the ¢ase of carbon, about 1 to 2 mm,

— in the case of other elements, < 0,20 mm.

Mix equal qﬁantlties of the material originating from each of
the pigs taken. From this mixture it is pessible to obtain a
sample for analysis by the usual quartering method.

A.4.2 Spectrometric analysis .

Huse of spectrometric methods of analysis is provided for,
the preparation of samples shall be carrled out in accordance

with methods giving identical results 1o those used for the
chamical analysis.

Rapidly cocled (with solidified) analysis samples taken in
the liquid condition sha!l be preferred in order to aveid
segregation.

A5 Methods of analysis

A.5.1 Use either chemical or spectromatric methods of
analysis,

A.5.2 Forthe chemical analysis, apply the corresponding
European Standards as far as possible.

Dimensions in millimetres

e te—— P12 t0 14 mm
- ™= @20to 24 mm
R EIAN
A S 1
3 ﬂﬁ/
) ~5 mm 3 ‘Q
hYor 4
»:: ¢ %__, 2a
% 3 Q
% ¥%73
b 2b

1 First hole for taking chips for the determination of
elements other than carbon (see A.4.1.1.1).

2a Second hole for taking chips for the determination of the
carbon content when using procedure A (see A.4.1.1 2).

2b Rapid solidification zone from which fragments are to be
taken for the determination of the carbon content when
using procedure B in accordance with A.4.1.1.2.

Figure 1. Selection of samples from machineable pig-iron
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