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Powder metallurgical materials and products

Part 2, Methods of sampling and testing metallic powders

Section 2.2 Determination of apparent density
Subsection 2.2.1 Funnel method
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Partie 2. Méthodes d'échantilionnage et d'essai des poudres métalliques
Section 2.2 Détermination de la masse volumique apparente

Sous-section 2.2.1 Méthode de I’entonnoir -

Pulvermetallurgische Werkstoffe und Erzeugnisse

Teil 2. Verfahren zur Probenhame und Priifung von Metallpulver

Abschnitt 2.2 Bestimmung der Rohdichte
Unterabschnitt 2.2.1 Trichterverfahren

Foreword

This Subsection of BS 5600 has been prepared under the
direction of the Iron and Steel Standards Committee and
supersedes BS 6600 : Section 2.2 : 1979, which is with-
drawn, lt is technically equivalent to 1SO 3923/1-1979
‘Metallic powders — Determination of apparent density —
Part 1 : Funnel method’, published by the International
Organization for Standardization (1SOJ.

This Subsection is one of a series of Sections and Sub-
sections that comprise BS 5600. The contents of BS 5600
are given in Section 1.1. Section 1.2 is a glossary of
technical terms that have particular application in the
powder metallurgical industry and which are used in the
Sections and Subsections of this British Standard.

This Subsection is one of three Subsections describing
different methods for the determination of apparent
density. The other two are Subsection 2.2.2 : 1984

‘Scott volumeter method’, which is technically equivalent
to 1SO 3923/2-1981, and Subsection 2.2.3 : 1984
'Oscillating funnel method’, which is technically equivalent
to 150 3923/3-1980.

Compliance with a British Standard does not of itself
confer immunity from legal obligations,

1 Scope

This Subsection of BS 5600 describes a method for the
determination of the apparent density® of a metallic
powder using a funnel. It is applicable to metallic powders
that flow freely through a 5 mm diameter orifice.

NOTE. The titles of the publications referred to in this standard
are listed on the inside back page.

2 Principle

Measurement of the mass of that quantity of powder which
in a loose condition exactly fills a cup of known volume.
The loose condition is obtained, when filling the cup,

by using a funnel placed at a predetermined distance above
the cup.

The ratio between the mass and the volume represents the
apparent density.

3 Apparatus

3.1 A funnel having an orifice of 2.5 +8‘2 mm diameter
(see figure 1}.

3.2 A funnel having an orifice of § +8'2 mm diameter
{see figure 1).

* Apparent density is defined in BS 5600 : Section 1.2 as 'The density of a powder obtained by free pouring under specified conditions'.
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3.3 A cylindrical cup having a capacity of 256 + 0,05 cm?
and an internal diameter of 30 + 1 mm.

NOTE. The cup and funnel should be made of non-magnetic
corrosion-resistant metallic material having sufficient wall thickness

and hardness to avoid distortion and excessive wear. The inner
surfaces of the cup and funnel should be polished.

3.4 A stand and horizontal vibration-free base to support
the cup and funnel, so that the orifice of the funnel is
positioned 25 +'0.5 mm above the top surface of the cup
and coaxially with it {see figure 2).

3.5 A balance of sufficient capacity and capable of
weighing the test samples to an accuracy of £0.05 g.

4 Preparation of test sample

4.1 The test sample shall have a volume of at least
100 cm? to allow the determination to be carried out on
three test portions.

4.2 The powder shall be tested ejther in the as-received
condition or in a dried condition. If the powder is to be
dried and is susceptible to oxidation it shall be dried in a
vacuum or in an inert gas atmosphere. A powder containing
volatile substances shall not be dried.

NOTE. In general the powder should be tested in the as-received
condition,

5 Procedure

5.1 For powders which flow freely through a 2,56 mm
diameter orifice

Fill the funnel {3.1) with powder while keeping the orifice
closed with a dry finger. Allow the powder to flow through
the orifice into the cup {3.3) until it is completely filled
and flows over. Level the powder without compressing it
using a non-magnetic straight-edge, taking care not to jar
or vibrate the cup.

After levelling the powder, tap the cup to settle the powder
in orcler to avoid spilling it during transport. Ensure that
ther. are no adhering particles on the exterior of the cup.
Using the balance (3.5) determine the mass of the powder
to the nearest 0.06 g.

Repeat the entire procedure on two further test portions.

6.2 For powders which do not flow freely through

a 2.5 mm diameter orifice

Fill the funnel (3.2) with powder while keeping the orifice
closed with a dry finger. Allow the powder to flow through

the orifice into the cup {3.3) until it is completely filled
and flows over.
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NOTE. If the powder does not flow immediately, an attempt may
be made to initiate flow by poking once with a 1 mm wire from
the top of the funnel, The wire should not enter the cup. If the
powder still does not flow, this Subsection of BS 5600 is not
applicable to the powder and BS 5600 : Subsection 2.2.2 or 2.2.3
should be used instead.

Level the powder without compressing it using a non-
tagnetic straight-edge, taking care not to jar or vibrate
the cup.

After levelling the powder, tap the cup to settle the powder
in order to avoid spilling it during transport. Ensure that
there are no adhering particles on the exterior of the cup.
Using the balance (3.5) determine the mass of the powder
to the nearest 0,05 g.

Repeat the entire procedure on two further test portions.

6 Calculation and expression of results

The apparent density p, (in g/cm®) of the powder
obtained by the funnel method is calculated from the
following equation:

Pac = 7
where
m is the mass of the powder (in g);
V is the volume of the cup, i.e. 25 cm?.

Calculate and report the arithmetical mean of the three
determinations to the nearest 0.01 g/em®, and report the
highest and the lowest results if the scatter between the
results exceeds 1 % of the mean.

7 Testreport

The test report shall include the following information:

(a) a reference to this British Standard, i.e. BS 5600 :
Part 2 ; Section 2.2 : Subsection 2.2.1;

(b} all details necessary for the identification of the
test sample;

{c) the drying procedure, if the powder has been dried;

{d} the nominal diameter of the orifice of the funnel
used and that a wire was used if applicable;

(e} the result(s) obtained;
(f} all operations not specified in this British Standard;

{g} details of any occurrence which may have affected
the result.
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All linear dimensions are in millimetres.

NOTE. Toleranced dimensions are obligatory. The dimensions without tolerances
represent those most frequently used and may vary slightly.

Figure 1. Test funne!
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