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Foreword 

IS0 (the International Organization for Standardization) is a worldwide federation of 
national standards bodies (IS0 member bodies). The work of preparing International 
Standards is normally carried out through IS0 technical committees. Each member 
body interested in a subject for which a technical committee has been established has 
the right to be represented on that committee. International organizations, govern- 
mental and non-governmental, in liaison with ISO, also take part in the work. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the IS0 Council. They are approved in accordance with IS0 procedures requiring at 
least 75 % approval by the member bodies voting. 

International Standard IS0 7057 was prepared by Technical Committee ISO/TC 132, 
Ferroallo ys . 
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INTERNATIONAL STANDARD IS0 7097-1994 (E) 

Ferroalloys - Experimental methods for the evaluation of 
the quality variation and methods for checking the 
precision of sampling 

1 Scope and field of application 

This International Standard specifies experimental methods for 
the evaluation of quality variation of ferroalloys for the pur- 
poses of determining the parameters of random sampling and 
two-stage sampling given in the relevant International Stan- 
dards. It also specifies the methods for checking the precision 
of taking samples by the random method and two-stage 
method. 

2 References 

IS0 3713, Ferroallo ys - Sampling and sample preparation - 
general rules. 1) 

IS0 4552/I, Ferroalloys - Sampling and sample preparation 
for chemical analysis’ - Part 1 : Ferrochromium, ferro- 
silicochromium, ferrosilicon, ferrosilicomanganese and ferro- 
manganese. 1) 

IS0 455212, Ferroalloys - Sampling and sample preparation 
for chemical analysis - Part 2 : Ferrotitanium, ferromolyb- 
denum, ferrotungsten, ferroniobium and ferrovanadium. 1) 

IS0 5445, Ferrosilicon - Specification and conditions of 
delivery. 

IS0 5446, Ferromanganese - Specification and conditions of 
delivery. 

IS0 5447, Ferrosilicomanganese - Specification and con- 
ditions of delivery. 

IS0 5443, Ferrochromium - Specification and conditions of 
delivery. 

IS0 5449, Ferrosilicochromium - Specification and conditions 
of delivery. 

IS0 5450, Ferrotungsten - Specification and conditions of 
delivery. 

IS0 5451, Ferrovanadium - Specification and conditions of 
delivery. 

IS0 5452, Ferromolybdenum - Specification and conditions 
of delivery. 

IS0 5453, Ferroniobium - Specification and conditions of 
delivery. 

IS0 5454, Ferrotitanium - Specification and conditions of 
delivery. 

IS0 7347, Ferroalloys - Experimental methods for checking 
the bias of sampling and sample preparation. 1) 

IS0 7373, Ferroalloys - Experimental methods for checking 
the precision of sample division. 1) 

3 General requirements for experiment 

3.1 Quality variation 

The quality variation is a measure of heterogeneity of the fer- 
roalloy and is expressed in terms of the standard deviation 
denoted by o. It shall be the standard deviation between in- 
crements (aJ for random sampling, and the standard devia- 
tions between packed units (or,) and within packed units (a,) 
for two-stage sampling. 

II At present at the stage of draft. 
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NOTES 

1 Random sampling is applied to consignments of ferroalloys, 
whether crushable or uncrushable, delivered in bulk. 

2 Two-stage sampling is applied to consignments delivered in packed 
units. 

The experiment shall be repeated at least 10 times. 

3.2 Quality characteristic 

The quality characteristic for the determination of the quality 
variation is given in the relevant International Standards on 
methods for ferroalloy sampling. 

The content of any other element may be selected as the 
quality characteristic by mutual agreement between the parties 
concerned. 

3.3 Evaluation of the quality variation of 
ferroalloys 

The quality variation shall be evaluated for each type of ferro- 
alloy as designated between the parties concerned. 

3.4 Consignments for experiment 

The value of quality variation of a consignment of a ferroalloy is 
related to the method of constituting the consignment. Three 
methods are practised depending upon the process of produc- 
tion and the type of ferroalloy. These are tapped lot method, 
graded lot method and blended lot method. 

For the tapped lot method, the value of the quality variation 
tends to be small and depends on the degree of crushing and 
on the thoroughness of mixing of the material. If the experi- 
ment is conducted on consignments constituted by this 
method, it is liable to underestimate the value of the quality 
variation. 

For the graded lot method, the difference between the taps 
constituting a consignment shall be as given in the relevant 
international Standards on technical conditions for delivery of 
ferroalloys. Quality variation of other differences between the 
taps of a consignment may be determined by agreement 
between the parties concerned. 

Quality variation experiments are preferably carried out on con- 
signments constituted by the graded lot method, in order to 
obtain the most reliable estimate of quality variation. 

3.5 Method for sampling and chemical analysis 

Sampling, preparation of samples and chemical analysis for ex- 
perimental purposes shall be carried out in accordance with the 
relevant International Standards. 

3.6 Number of experiments 

The experiment shall be conducted on one consignment. For 
random sampling, an experiment shall cover either the whole 
consignment or part of the consignment. For two-stage sampl- 
ing, it shall cover m packed units out of M packed units of the 
consignment. 

3.7 Order of chemical determinations 

The sequence of chemical determinations of a set of 
experimental test samples shall be in random order. 

4 Experimental methods 

4.1 Types of experiment 

4.1.1 Type I for ferroalloys sampled by the random 
method 

This type of experiment is applied to ferroalloys in bulk. 

4.1.2 Type II for ferroalloys sampled by the two-stage 
method 

This type of experiment is applied to ferroalloys in packed units. 

4.2 Type I 

4.2.1 Method for crushable ferroalloys (see figure 1) 

This method is applicable to ferroalloys of which increments of 
a sample are obtained with a sampling device such as an incre- 
ment shovel. 

The number of increments to be taken from a ferroalloy con- 
signment shall be 10 or more. 

Duplicate test samples shall be prepared from each of the in- 
crements. 

A single chemical determination of the quality characteristic 
shall be carried out on each of the test samples in random 
order. 

The data for the experiment shall be recorded on a data log 
such as that given in table 1 as an example. 

4.2.2 Method for uncrushable ferroalloys (see figure 2) 

This method is applicable to ferroalloys of which increments of 
a sample are obtained as chippings from each of the selected 
lumps by means of a drilling machine. 

The number of lumps to be taken from a ferroalloy consign- 
ment delivered in bulk shall be 10 or more. 

Each increment as a mass of chippings shall be taken from each 
of the selected lumps. 

Duplicate test samples shall be prepared from each increment. 

A single chemical determination of the quality characteristic 
shall be carried out on each of the test samples in random 
order. 
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