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Foreword 

IS0 (the I nternational  Organi zati on for Standardi zati on)  i s a worl dwide federati on of  
national  standards bodi es (IS0 member bodies) .  The work of  prepari ng  I nternational  
Standards is normal l y carri ed out  through IS0 technical  commi ttees.  Each member 
body i nterested i n a subject  for whi ch a techni cal  commi ttee has been  establ i shed has 
the ri ght to be represented on  that commi ttee.  I nternational  organizations,  govern-  
mental  and non-governmental ,  i n  l i ai son wi th  ISO,  al so take part  i n  the work.  

Draft  I nternati onal  Standards adopted by the techni cal  commi ttees are ci rculated to 
the member bodies for approval  before thei r acceptance as I nternati onal  Standards by 
the IS0 Counci l .  They are approved i n accordance wi th  IS0 procedures requi ri ng at  
l east 75 % approval  by the member bodi es voti ng.  

I nternati onal  Standard IS0 91 47 was prepared by Technical  Commi ttee ISO/TC 25,  
Cast  i ron and  pi g  i ron.  

Users shoul d note that al l  I nternati onal  Standards undergo revision from time to time 
and  that any reference made herei n  to any other I nternational  Standard impl ies i ts 
l atest edi ti on,  unl ess otherwi se stated.  

0  I nternational  Organization for Standardization,  1 997 l  

Printed in Swi tzerland 

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          



INTERNATIONAL STANDARD IS0 91 47 :  1 987 (E)  

Pig-i rons -  Defini tion and classi fication  

1  Scope and field of appl ication 

This International  Standard defines pig-i rons and the sub-  

division  of pig-i rons into di fferent classes.  

2 Defini tion 

pig-i ron  :  An  i ron-carbon al loy wi th  more than 2 % carbon and 

wi th  contents of other elements equal  to or less than the l imi t 

values given for them in  table 1 .  

I t i s intended for further processing  in  the mol ten condi tion into 

steel  or cast-i ron.  Pig-i ron i s del ivered ei ther in  the mol ten state 

or in  the sol id  state in  primary forms such  as pigs or simi lar sol id  

pieces,  and granulates.  

3 Sub-division  of pig-i rons 

3.1  Pig-i ron i s sub-divided into the classes indicated in  table 2 

on  the basis of i ts chemical  composi tion.  

3.2 In  cases of doubt,  the correct classi fication of the pig-  

i ron into one of the classes indicated in  table 2 shal l  be deter-  

mined by check analysis.  The condi tions for sampl ing,  in-  

cluding  the condi tions for the number of tests,  shal l  correspond 

to the condi tions usual ly appl ied in  cases of dispute for 

del iveries of disputed chemical  composi tion  (see annex) .  

‘Table 1  -  Limi ts of al loy elements for pig-i ron  

Element 
Limi t’ )  

% 

Manganese 

Si l icon  

Phosphorus 

Chromium 

Other al loying elements 

in  totalz)  

4 30,o 

< 8.0 

< 3,0 

< 1 0,o 

c:  1 0.0 

1 )  Materials wi th  higher contents are ferro-al loys.  

2)  In cases of doubt,  al l  elements for which  a min imum content i s 
speci fied or whose content exceeds the lower l imi t given  in  table 2,  

footnote 8,  paragraph d) ,  are,  in  accordance wi th  table 2,  footnote 8,  

paragraphs c)  and d) ,  regarded as “other al loying  elements” wi th  the 
exception of carbon,  si l icon,  manganese,  phosphorus and chromium.  
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IS0 91 47 :  1 987 (El  

Table 2 -  Classi fication and designation of pig-iron according  to i ts chemical  composi tionl )  

Abbreviation 

1 )  The unbracketed values are those which  determine the classi fication  of the pig-iron.  Values given in  brackets indicate,  for information only,  the 

ranges in  which  actual  contents of the elements concerned normal ly l ie.  

2)  By sub-dividing  this range into various sub-ranges,  the class of pig-i ron concerned i s normal ly further sub-divided into di fferent grades.  

3)  No min imum values are speci fied for other elements.  Depending,  for example,  on the raw materials used,  the pig-i ron may unintentional ly contain 

elements other than those indicated in  columns 4 to 8 and in  percentages,  which,  for some elements,  may reach a value of about 0,5 %.  The contents 

of these indicated elements should not be used in  the classi fication  of the pig-iron.  

4)  For these classes of foundry pig-i ron,  di fferent terms such  as low,  medium,  intermediate and high phosphorus,  normal  haemati te and semi -  

haemati te Cleveland,  etc.  are used in  the various parts of the world  and this partly in  a very di fferent sense.  Consequently,  i t i s recommended that on 
the international  level  such  terms be abandoned and that in  these cases only the abbreviations given in  column 3 be appl ied as designations.  

5)  Normal ly used for ei ther pearl i tic nodular cast-i ron or for mal leable cast-i ron.  

6)  A further characteristic of these pig-i ron grades i s that the contents of elements prejudicing  the formation of nodular graphite and promoting  the 

formation of carbide are low according  to the intended use of the grade concerned.  

7)  This class includes pig-i ron that cannot be classi fied ei ther in  classes 1  . l  to 3.3 or in  classes 5.1  and 5.2.  

8)  Other al loyed pig-iron includes:  

a)  pig-i ron wi th  a si l icon  content between > 4,0 and 8.0 % ;  

b)  pig-iron wi th  a manganese content between > 6,0 and 30,O %,  provided that i t cannot be classi fied as Spiegel  i ron (see class 5.1 ) ;  

c)  pig-iron for which  a min imum content i s speci fied for at least one of the elements not speci fied in  columns 4 to 8;  

d)  pig-i ron whose content of at least one of the fol lowing elements i s wi thin  the l imi ts indicated below:  

Cr > 0,3 to 1 0.0 % 

MO > 0, l  

Ni  > 0,3 

Ti  > 0.2 

t 

up to the total  content of 1 0,O % of “other” elements resul ting  from table 1 .  

v >O, l  

w >O, l  
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IS0 91 47 :  1 987 (E)  

Annex 

Sampl ing  and preparation of samples intended for the determination 
of the chemical  composi tion  of pig-irons 

(This annex forms an  integral  part of the Standard. )  

A.1  Field of appl ication 

This annex is appl icable to pig- i ron  in  the sol id  state.  

NOTE -  In the case of pig-iron in  the l iquid state,  special  regulations 
are to be agreed between the producer and the purchaser.  

A.2 Number of pigs to be taken  

The number of pigs to be taken  shal l  be representative of the 
batch.  I n  cases of dispute,  and  i f there has been  no other agree-  
ment between  the parties,  the minimum number of pigs to be 
taken  from each  batch  is g iven  in  table 3.  

Table 3 -  Number of pigs to be taken 

Mass of batch Min imum number of pigs 
t to be taken 

< 1 0 9 

> 1 0 < 20 1 1  

> 20 < 40 1 2 

>40<80 1 4 

> 80 <I60 1 6 

>1 60 6300 1 8 

> 300 < 600 21  

>600 24 

A.3 Selection  of samples 

The samples shal l  be taken  at random,  preferably in  accordance 
wi th  one of the procedures described below.  

A.3.1  Pigs arranged in  pi les 

Throw a rope having  a certain  number of knots onto the pi le.  
Take as samples the pigs touched by these knots.  Repeat the 
operation  unti l  a sufficient number of pigs is obtained.  

A.3.2 Pigs being  loaded or unloaded 

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

‘ ,  

A.4 Preparation  of the sample for analysis 

A.4.1  Chemical  analysis 

A.4.1 . 1  Machineable pig-i ron 

A.4.1 .1 .1  Determination  of elements other than  carbon  

In  the centre of each  pig  taken  from the batch,  dri l l  a hole 1 2 to 
1 4 mm in  diameter.  Remove the fi rst chips,  which  may contain  
surface scale and  other impuri ties.  For the same reason,  cease 
dri l l ing  approximately 2  mm from the opposi te face of the pig  
(see figure,  point I ) .  

Then  treat the chips in  accordance wi th  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,  dri l l  a hole 1 2 to 1 4 mm in  diameter (where appropriate,  
use the hole dri l led in  accordance wi th  A.4. 1  . l  . l ) .  Remove the 
scale and other impuri ties around the holes on  both  sides of the 
pig.  Then  dri l l  another hole coaxial  wi th  the fi rst hole,  20 to 
24 mm in  diameter,  in  such  a way that large chips are obtained 
and col lected in  a sui table container [see figure,  point 2  al l .  

Then  treat these chips in  accordance wi th  A.4. 1 .3.  

Procedure B 

Using  a gouge or a chisel ,  remove from the pigs smal l  chips of 
sui table size (see A.4. 1 .3)  from the lower bulging  face in  the 
skin  zone,  which  sol idi fies rapidly and is in  practice free from 
segregation  to a th ickness of 5  mm [see figure,  point 2b) l .  
Check that the chips are taken  from a fractured surface or,  i f 
the pigs have not been  broken,  that the surface impuri ties have 

been  previously removed,  e.g.  by grinding.  

Then  treat these chips in  accordance wi th  A.4. 1 .3.  

A.4.1 .2 Non-machineable pig-i ron 

Break up each  pig  taken  from the batch,  for example wi th  a 
pneumatic hammer,  then  reduce further unti l  pieces of a 
sui table size for further reduction  as in  A.4. 1 .3 are obtained.  
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IS0 91 47 :  1 987 (E)  

A.4. 1 .3 Sample for analysis for determination of  
average composi tion 

Reduce the chips or fragments taken according to A.4. 1 . 1  or 

A.4. 1 .2,  using appropriate equipment,  i .e.  wear-resistant and,  

i f necessary,  dust-tight,  to a size appropriate for chemical  

analysis.  

The appropriate si ze is:  

-  for determination of carbon,  about 1  to 2 mm,  

-  for determination of other elements,  < 0,20 mm.  

Mi x equal  quanti ties of the material  originating from each of the 

pigs taken.  From this mixture i t i s possible to obtain a sample 

for analysis by the usual  quartering method.  

A.4.2 Spectrographic analysis 

I f i t i s i ntended to make use of spectrographic methods of 

analysis,  the preparation of samples shal l  be carried out in  ac-  

cordance wi th methods giving identical  resul ts to those used 

for the chemical  analysis.  

A.5 Methods of analysis 

A.5. 1  Use ei ther chemical  or spectrographic methods of 

analysis.  

A.5.2 Apply the appropriate international  Standards for 

chemical  analysis as far as possible.  

Dimensions in mi l l imetres 

1  Fi rst hole for taking chips for the determination of elements other than carbon (see A.4. 1  . I  . I ) .  

2a)  Second hole for taking chips for the determination of the carbon content when using  procedure A (see A.4. 1  . I  .2) .  

2b)  Rapid sol idi fication zone from which fragments are to be taken for the determination of the carbon content when using procedure B in 

accordance wi th A.4. 1  . I  .2.  

Figure -  Taking  samples from machineable pig-i ron 
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