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INTERNATIONAL STANDARD

ISO 3953-1977 (E)

Metallic powders — Determination of tap density

1 SCQPE AND FIELD OF APPLICATION

This ljpternational Standard specifies methods for the
determjination of tap density, i.e. the density of a powder
that Has been tapped in a container under specified
conditipns.

2 PRl\(CIPLE

This telst consists in tapping a specified amount of powder
in a cgntainer, either by means of a tapping apparatus or
by hand, until no further decrease of the volume of the
powdef takes place. The mass of the powder divided by its
volumg after the test gives its tap density.

3 SYMBOLS AND DESIGNATIONS

4.3 In method 1 (see 6.8)1), an appar
permits the tapping of the-graduated cyli
base. The tapping shall be such that a d
powder can take place without any loos

htus is used which
hder against a firm
ensification of the
ening of its surface

fayers. The stroke.shall be 3 mm and the|tapping frequency
shall be between 100 and 300 taps per mlinute. An example
of a tappingapparatus is shown in the figlre.

4.4 Analternative test method (method 2, see 6.3.2), similar

to method 1, consists in tapping the cylinder by hand against
a“hard rubber sltab (about 100 mm X100 mm x5 mm).

5 SAMPLING

5.1 For the quantities of powder requfired for each test,
see table 2.

TABLE 1
TABLE 2
Symbol Designation Unit .
Cylinder capacity Apparent density | Nlass of test portion

Py Tap density g/cm3 cm?3 glem3 g
Mass of the powder g 100 >1 100+ 0,5
v Volume of the\tapped powder cm3 100 <1 50 + 0,2
25 >7 100 + 0,5
4 APRARATUS 25 2t07 50 + 0,2
25 <2 20+ 0,1

4,1 Balance) rof appropriate capacity and accuracy to
satisfy [the requirements shown in table 2.

5.2 In general, the powder should be| tested in the as-

4.2 Graduated glass cylinder, calibrated to contain
100 cm3, the height of the graduated portion being
approximately 175 mm. The graduations shall be at 1 cm3
intervals, thus allowing a measuring accuracy of + 0,5 cm3.

Alternatively :

Graduated glass cylinder, calibrated to contain 25 cm3, the
height of the graduated portion being approximately
135 mm. The graduations shall be at 0,2 cm3 intervals.

A 25 cm3 cylinder shall be used for powders of apparent
density higher than 4 g/cm3, in particular for refractory
metal powders, but may also be used for powder of lower
apparent density.

received condition. In certain instances the powder may be
dried. However, if the powder is susceptible to oxidation,
the drying should take place in vacuum or in inert gas. If
the powder contains volatile substances, it shall not be
dried.

5.3 The test shall be carried out on three test portions.

6 PROCEDURE

6.1 Clean the inside wall of the graduated cylinder with a
suitable clean brush or, if necessary, by rinsing with a
solvent, such as acetone. If a solvent is used, thoroughly dry
the cylinder before re-use.
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6.2 Weigh, to the nearest 0,19, the mass of the test
portion as indicated in table 2.

6.3 Proceed according to method 1 or method 2 as
follows.

6.3.1 Method 1

Pour the test portion into the graduated cylinder. Take care
that a level surface of the powder is formed. Place the
cylinder in the tapping apparatus. Tap the cylinder until no

to the nearest 0,5 cm3 when using a 100 cm3 cylinder and
to the nearest 0,2cm3 when using a 25cm3 cylinder.

7 EXPRESSION OF RESULTS

The tap density is given by the following formula :

_m
Pt v

further decrease |of the volume of the powder takes place.

NOTE - In practide, the minimum number of taps (V) such that no

further change in
further tests on th

subjected to 2M| taps except where general

lume takes place would be determined. For all
same type of powder, the cylinder would be
experience and

acceptance had estpblished a specific number of taps (no less than

N taps) as being
3 000 taps has been

6.3.2 Method 2

Pour the test po
to method 1. T
rubber slab unti
place. Towards
order to avoid Id

NOTE — In general
give comparable reg
density, or for ver
methods may be sig

6.4 If the tappe

tisfactory. For fine refractory metal powders,
found to be satisfactory for all sizes.

tion into the graduated cylinder according
p the cylinder by hand against the hard
no further decrease of the volume takes
the end of the procedure, tap gently in
osening the surface layers of the powder.

the mechanical (1) and manual (2) methods will
ults. However, for powders of very low apparent

fine powders, the results obtained by the two
hificantly different.

d surface is level, read the volume directly,

If the tapped sufface is not level, determine the tap volume

by calculating t
lowest reading of

he mean value between the highest‘\and
the tapped surface. Read the finakvolume

Report the arithmetical mean of the three determinations
rounded to the nearest 0,1 g/cm3 for values\up| to and
including 4 g/cm3 and to the nearest 0,2 g/em3 fgr values
greater than 4 g/cm3.

8 TEST REPORT
The test report shall includethe following inforation :
a) reference to thig’International Standard;

b) all details mnecessary for identification of fhe test
sample;

c) the drying procedure, if the powder has bedn dried;

d) cylinder capacity, mass of test portion and method
used;

e) the result obtained;

f) all operations not specified in this Interhational
Standard, or regarded as optional;

g) details of any occurrence which may have pffected
the result.
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