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1. Scope*

1.1 This test method covers a quantitative laboratory proce-
dure for determining the apparent density of both free-flowing
and non-free-flowing metal powders, lubricated metal powder
mixtures, and powder compounds.

1.2 With the exception of the values for mass, volume, and
density, for which the use of the gram and the cubic centimetre
units is the long-standing industry practice, the values stated in
inch-pound units are to be regarded as standard. The values
given in parentheses are mathematical conversions to SI units
that are provided for information only and are not considered
standard.

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:*

B212 Test Method for Apparent Density of Free-Flowing
Metal Powders Using the Hall Flowmeter Funnel

B215 Practices for Sampling Metal Powders

B243 Terminology of Powder Metallurgy

B329 Test Method for Apparent Density of Metal Powders
and Compounds Using the Scott Volumeter

B417 Test Method for Apparent Density of Non-Free-
Flowing Metal Powders Using the Carney Funnel

E177 Practice for Use of the Terms Precision and Bias in
ASTM Test Methods

E456 Terminology Relating to Quality and Statistics

E691 Practice for Conducting an Interlaboratory Study to

' This test method is under the jurisdiction of ASTM Committee B09 on Metal
Powders and Metal Powder Productsand is the direct responsibility of Subcommit-
tee B09.02 on Base Metal Powders.
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Determine the Precision of a Test Method

2.2 MPIF Standard:’

MPIF 48 Determination of Apparent Density of Metal Pow-
ders Using the Arnold Meter

3. Terminology

3.1 Definitions—Useful definitions of terms for metal pow-
ders and powder metallurgy are found in Terminology B243.
Additional descriptive PM information is available in the
Related Materials section of Volume 02.05 of the Annual Book
of ASTM Standards.

3.2 Definitions of Terms Specific to This Standard:

3.2.1 Arnold Apparent Density (AD,)—the mass per unit
volume of a powder, expressed in gram per cubic centimetre
units, determined in accordance with the procedure in this test
method.

3.2.2 Arnold Meter—the laboratory instrumentation pic-
tured in Fig. 1, consisting of a steel die block with a precise
cavity and a powder delivery cylinder, that is used to determine
a quantitative value for Arnold Apparent Density, (AD,).

4. Summary of Test Method

4.1 The test method consists of first collecting a 20 cm?®
volume of the test powder by slowly sliding a cylindrical
sleeve containing the test powder over a precise cavity in a die
block.

4.2 The mass of the volume of powder thus collected is
determined and the Arnold Apparent Density (AD,), is calcu-
lated as mass divided by volume and expressed in g/cm?® units.

5. Significance and Use

5.1 The apparent density is an important measure of a
material characteristic of the powder that is useful to the
powder producers and powder users in determining quality and
lot to lot consistency.

5.2 This test method is applicable to free-flowing and
non-free-flowing metal powders, lubricated powder mixtures
and metal compounds.

3 This report is available from Metal Powder Industries Federation, 105 College
Road East, Princeton, NJ 08540

*A Summary of Changes section appears at the end of this standard
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