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FOREWC9RD 

ISO (the International Organization for Standardization) is a worldwide federation 
of national Standards institutes (ISO member bodies). The work of developing 
International Standards is carried out through ISO technical committees. Every 
member body interested in a subject for which a technical committee has been set 
up has the right to be represented on that committee. International organizations, 
governmentai and non-governmental, in Liaison with ISO, also take part in the work. 

Draft International Standards adopted by the technicaf committees are circufated 
to the member bodies for approval before their acceptance as International 
Standards by the ISO Council. 

International Standard ISO 3954 was developed by Technicai Committee 
ISO/TC 119, Powder metalhrgical materials and produets, and was circulated 
to the member bodies in October 1975. 

It has been approved by the member bodies sf the following countries : 

Austria Japan 
Canada Mexico 
Czechoslovakia Poland 
Egypt, Arab Rep. of Portugal 
France Romania 
Germany Spain 
Italy Sweden 

Turkey 
United Mingdom 
U.S.A. 
U.S.S. R. 
Yugoslavia 

No member body expressed disapproval sf the document. 

0 International Organkation for Standardkation, 1977 @ 

Printed in Switzeriand 
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INTERNATIONAL STANDARD ISO 3954-1977 (E) 

Povvders for powder metallurgical purposes - Sampling 

1 SCOPE AND FIELD OF APPLICATION 

This International Standard specif ies procedures for the 
sampling of powders for powder metallurgical purposes. 
lt also covers the splitting of the Sample into the quantity 
required for testing. 

2 REFERENCES 

ISO 78, Guide on the form for Standards for Chemical 
products and for methods of Chemical anaiysis. 

ISO 3081, lron ores - lncremen t sampling - Manual 
method. 

3 DEFINITIONS 

The following definitions are in accordance with ISO 3081 
and ISO 78. 

3.1 lot : A quantity of powder processed or produced 
under conditions which are presumed uniform. 

3.2 increment : A quantity of powder obtained by a 
sampling device at one time from a Single lot. 

3.3 gross Sample : The quantity of powder consisting of 
all the increments taken from a Single lot. 

3.4 composite Sample : The blended entire gross Sample 
or a representative part thereof. Alternatively it may be 
obtained by splitting the lot. However it is obtained, it 
should be thoroughly blended. 

3.5 test Sample : A quantity of powder taken from the 
composite Sample for determining a Single property or for 
preparing the test pieces. lt should normally be taken by 
splitting the composite Sample. 

3.5.1 test Portion : A definite quantity of powder drawn 
from the test Sample (or, if both are the Same, from the 
composite Sample) and on which the test is carried out. 

3.5.2 test piece : An Object of specified form prepared 
from a test Sample. 
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ISO 39544977 (E) 
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FIGURE 1 - Scheme of sampling 

4 NUMBER OF INCREMENTS 

4.1 Sampling from powders packaged in Containers 

Unless otherwise agreed, the number of Containers listed 
in the table shall be selected at random from the lot when 
samples are taken from powder packaged in Containers. One 
or more increments shall be taken from every selected 
Container to provide a gross Sample. If Containers holding 
different quantities are included in the lot, the Containers 
selected shall be representative of the lot and the number 
of increments taken from every selected Container shall be 
in Proportion to the content of the Container. 

4.2 Sampling during discharge in continuous stream 

If the entire lot ’ is discharged in a continuous stream 
through an opening, it may be sampled during discharge. In 
such a case, increments shall be taken at regular intervals 
during the entire discharge period. The number of in- 

2 

1 

(Determination) 

Number of Containers in Number of Containers from 
the lot which increments shall be taken 

lt0 5 all 
6to 11 5 

12to 20 6 
21 to 35 7 

36 to 60 8 
61 to 99 9 

100 to 149 10 

150 to 199 11 
200 to 299 12 
300 to 399 13 

For every additional 100 Containers or Portion thereof in the lot, 
one additional Container shall be sampled. 

crements shall depend on the accuracy desired. At least 
three increments shall be taken, one shortly after dis- 
charging commences, one half-way through the discharge 
period and one shortly before discbarging is completed. 
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ISO 3954-1977 (E) 

5 SAMPLING The sampling thief shall be inserted all the way to the 
bottom of the Container with the windows closed. It is 
recommended that it be inserted in the direction which was 
vertical during transportation and storage. When the thief 
has reached the bottom, the windows shall be opened so 
that the thief is filled from bottom to top, after which the 
windows shall be closed and the thief withdrawn. The 
contents of the thief shall be emptied into the gross Sample 
Container. 

5.1 General 

Increments shall be taken in such a manner that the 
composite Sample will be representative of the lot as 
accurately as possible. 

NOTE - Demixing may occur at any time when a batch of 
powder is set in motion, for example when filling Containers, 
emptying Containers, during transportation and if subjected 
to vibrations during storage. 5.2.3.2 The sampling thief according to figure 3 comprises 

a Single tube with opened end. lt is suitable for powders 
which remain inside the tube when it is withdrawn. This 
condition may be fulfilled by selecting a suitable tube 
diameter. 

All the su rfaces of a sampling device which 
with the powder shal I be smooth and clean. 

Comes into contact 

5.2 Sampling procedures 
The sampling thief shall be inserted slowly all the way to 
the bottom of the Container. It is recommended that it be 
inserted in the direction which was vertical during 
transportation and storage. When the thief has reached the 
bottom, it shall be withdrawn and its contents emptied into 
the gross Sample Container. 

The samp ling procedure 
properties are not changed 

shal I be such that the powder 

5.2.1 Sampling by splitting the tot 

The device and procedu 
for splitting the lot. 

re mentioned in 5.3 are used 
NOTES 

1 If the depth of powder is greater than the height of the windows 
of the thief, more than one increment shall be taken so that the 
powder is sampled at every depth, the number of increments being 
a multiple of the ratio of the depth of the powder to the height 
of the window. 

5.2.2 Sampling during discharge in con tinuous stream 

The dimensions of the sampling Container at right angles 
to the stream of powder shall exceed the Cross-section of 
the stream by an ample margin. 2 If demixing has occurred in the direction in which the thief is 

inserted, errors will occur if the thief does not withdraw an equal 
quantity from every stratum. 

3 To reduce the effect of demixing at right angles to the direction 
of the thief insertion, the Points of insertion shall be distributed as 
represen tatively as possi ble. For example, if several increments 
are taken from the contents of a Single cylindrical Container, the 
number of increments taken at each distance from the axis of the 
Container shall be proportional to that distance. 

The sampling Container shall be exposed to the powder 
stream and withdrawn in such a manner that all portions 
of the stream have an equal Chance of entering it. 

NOTE - The simplest method of achieving this is to move a 
Container of rectangular Cross-section across the stream at constant 
Speed. 

If only one increment is to be taken from the content of a 
cylindrical Container, the thief shall be inserted at a distance from 
the centre equal to 0,7 of the radius. 

5.2.3 Sampling with sampling thieves 

Different types of sampling thief tan be used. The length 
of the thief shall be such that it allows extraction of 
powder from all levels in the Container. The design depends 
on the flow properties of the powder from which the 
Sample is to be taken. Two examples are shown in figures 
2 and 3. 

5.3 Sample splitting 

The device for splitting samples shall be of the proper size 
for the amount of powder being Split so that handling losses 
may be disregarded and contamination minimized. The 
following devices have been found suitable : 

5.2.3.1 The sampling thief according to figure 2 is suitable 
only for loosely packed powder with a high flowability. lt 
comprises an inner and an outer tube with closed end and 
longitudinal slit-shaped windows positioned so that they 
are opened and closed successively as the tubes are twisted 
relative to each other. The tubes shall fit each other loosely 
enough for twisting not to be hindered by the largest 
particles encountered. 

1) quartering device; 

2) Sample Splitter; 

3) rotary Sample Splitter; 

4) rotating cone Sample Splitter. 

Examples are shown in figures 4 to 7. 
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FIGURE 2 - Sampling thief FIGURE 3 - Sampling thief 

FIGURE 4 - Quartering device 
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