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INTERNATIONAL STANDARD

1ISO 7373 : 1987 (E)

Ferroalloys— Experimental methods for checking-the

precjsion of sample division

1 Scope and field of application

This Intermational Standard specifies the experimental methods
for checkjng the precision of sample division of ferroalloys
carried ouft on the gross sample or sub-sample obtained from a
ferroalloy consignment according to the methods prescribed in
the relevapt International Standard.

The presgribed methods are applicable to the taking of in%
crements pf crushable ferroalloys but are not applicable to/un-
crushablelferroalloys of which increments are taken by boring.

2 References
ISO 4552 Ferroalloys — Samplingjand sample preparation for
chemical knalysis —

Part 1} Ferrochromium,-ferrosilicochromium, ferrosilicon,
ferrosificomanganese;~ferromanganese.

Part 2t Ferrotitapium, ferromolybdenum, ferrotungsten,
ferronfobiumy ferrovanadium.

ISO 7087 ) Ferroalloys — Experimental methods for the evalu-

3.2 Methods of analysis
The analysis of experimental samples shall|be carried out in

accordapce with the methods prescribed in [the relevant Inter-
national Standards.

3.3 Quality characteristic
The quality characteristic on which checking|of the precision of
sample division is carried out shall be as given in the relevant In-
ternational Standards.

Any other element may be selected as a quplity characteristic
by mutual agreement between the interested parties.

3.4 Number of experiments

The experiment shall be repeated at least 10 {imes for each type
of ferroalloy, either on gross samples or on jsub-samples.

NOTE — Experimental samples may be obtained by splitting the gross
sample taken for the determination of the consighment quality.

4 Experimental methods

ation of the quality variation and methods for checking the pre-
cision of sampling.

3 General requirements

3.1 Mass of a gross sample

For the purposes of the experiment, the mass of a consignment
of ferroalloys covered by ISO 4552-1 shall be not less than 100 t
and that of a consignment of ferroalloys covered by ISO 4552-2
shall be not less than 5 t so that the mass of the gross sample is
sufficient to obtain a test sample of the required mass.

4.1 Selection of experimental methods

4.1.1 For ferroalloys the physical properties of which prohibit
the preparation of samples by one or two stages of division and
when the proportions of sample to be discarded during sequen-
tal preparation stages have to be reclaimed as commodities, for
example ferroalloys covered by ISO 4552-2, it is recommended
that the experiment be conducted according to the method of
division in three or more stages given in 4.2.

4.1.2 When the existing apparatus for crushing is capable of
preparing the sample in one or two stages of division and a bet-
ter estimatior of the precision of division is required, it is
recommended that the experiment be conducted according to
the method of division in one or two stages given in 4.3.


https://standardsiso.com/api/?name=b8e3854e6e3fbaed26e9e6158d2f95d0

ISO 7373 : 1987 (E)

4.2 Method of division in three or more stages

4.2.1 This method shall be applied to ferroalloys covered by
1ISO 4552-2.

4.2.2 Examples of the whole-through sieve size of the sample
to be divided at each of the stages are given in table 1.

Table 1 — Examples of particle size of sample
by division stage

4.3 Method of division in one or two stages

4.3.1 _This method shall be applied to ferroalloys covered by

Division stage Whole-through sieve size of sample

Primary —10 mm or —7,10 mm
Secondary —5 mm or —2,80 mm
Tertiary —1,0 mm or —250 um

4.2.3 An example of a flow diagram for preparation of ex-
perimental sample[ is given in figure 1.

One test sample shall be prepared from each divided sample.

The number of sfages of crushing and division shall be the
same when prepating each of the binary test samples.

A single chemical|determination shall be made on one of the
binary test samplep and duplicate determinations on the other.

NOTE — The duplichte determinations shall be made on two test por-
tions taken from a tg¢st sample at a chemical laboratory.

4.2.4 The sequepce of chemical determinations of the ex-
perimental test samples shall be random, or else both exs
perimental and usyal test samples shall be analysed at the same
time in a random prder.

4.2.5 The experimental data shall be recorded (in ja' data log
such as that given in table 2.

Table 2 — Example of data sheet
for $ample division experiment

Designation of experjment: ...... .S oo

Type and grade of fgrroalloy
(for example, ferromainganese)s . . . ... i

Method of division

1ISO 4552-1.

4.3.2 The recommended whole-through Sieve size of the
sample to be divided is —2,8 mm or —1{0~mm.

4.3.3 An example of a flow diagram for preparatijon of ex-
perimental samples is given in figure 2.

One test sample shall be préepared from each divided sample.

The number of stagés,‘of crushing and division shhll be the
same when prepafing“each of the binary test samplgs.

A single chehiical determination shall be made on gne of the
binary test@amples and duplicate determinations on the other.

NOTEw- The duplicate determinations shall be made on two test por-
tions'staken from a test sample at a chemical laboratory.

4.3.4 The sequence of chemical determinations gf the ex-
perimental test samples shall be random, or else|both ex-
perimental and usual test samples shall be analysed a{ the same
time in random order.

4.3.5 The experimental data shall be recorded in 3 data log
such as that given in table 2 as an example.

5 Data analysis

The method of data analysis for the estimation of precision of
division is the same for the experiments conducted by both 4.2
and 4.3.

NOTE — During the process of data analysis, if the calculated value
within the square root sign turns out to be negative, the standard

(for example, methottby 42—

Dateof experiment: ...... ... ...t

Quality characteristic (for example, % Mn)
Gross
X1 | Xioq | X; Xigy — X; X;q — Xjpq| 0T
sample i1 i21 i22 | i21 122' ' i1 :21|
| X1 = Xig]
1
2
k
Ry Ry

deviation should be regarded as being zero (¢ = 0), provided that no
attributable defects in the experimental operations are observed.

5.1 Precision of method of chemical analysis

Calculate the estimated value of precision of the method of
chemical analysis from the following equations:

k
= 1
R1 = 7 ZIX,‘21 _xi22| ]
i=1
. R L@
™=,
2
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where

Xij21, Xjp are the respective first and second

measurements of the ith test sample x;,;
k is the number of experiments;
I_Q, is the mean range of duplicate measurements;

d, is the factor to obtain the standard deviation from
range, for duplicate measurements; d, = 1,128;

ISO

where

7373 : 1987 (E)

R, is the mean value of the ranges of the single determina-
tion and of one of the duplicate determinations of the binary

samples;

gp s the estimated value of precision of division in terms

of the standard deviation.

6 Review of experimental results

am isJ(he estimated value of precision of the method of
chemical analysis in terms of the standard deviation.

5.2 Pregision of sample division

Calculate the estimated value of the precision of sample divi-

sion from

or

*

he following equations:

) k
2 [xi1 = xim | )
i=1

1_22=

=1

L)

Q)
o)
I
-~

Fhe-vetues-ef-the-precision-of-sample-division and/ or the preci-
sion of the method of chemical analysis obtaihed shall be com-
pared with the required values or thgselgivén in the relevant

International Standards.

In the event that the precision.of sample d

ivision and/or the

precision of the method of €¢hemical analysis|do not attain the
specified value or value§ ‘given in the releyant International

Standards, appropriate~action concerning

he procedure of

sample preparation‘@nd/or chemical analysis|shall be taken by

the respective organizations.

To preventranuuncontrollable situation from afising, it should be

recognized ‘that the precision of division is |
the fellowing circumstances:

pble to worsen in

a)l when a sample having a large particle|size is divided ex-
cessively at one time into a divided sampje of small mass;

b) when the division is carried out in 3

stages;

large number of

c) when apparatus of inadequate predision is used for

sample division;

d) when the established operational
sample preparation are not implemented

instructions for
adequately.

Other methods of calculation are given in ISO 7087.
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Stage |

Stage Il

Stage |l

Stage IV

Xi1 Xi21 Xi22
Legend:

@ Gross sample or sub-sample
® Crushing
QO Division

@ Final sample for chemical analysis

. Measurement of test portion

Figure 1 — Example of diagram for sample division in four stages
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