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Compressibility of Metal Powders in Uniaxial Compaction
This standard is issued under the fixed designation B331; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (&) indicates an editorial change since the last revision or reapproval.

1. Scope*

1.1 This laboratory test method covers the determination of the compressibility of metal powders and metal powder mixtures
as measured by the extent to which a sample-test portion can be densified under controlled conditions in a specified die.

1.2 With the exception of density-values;the values for density and mass, for which the gfemuse of gram per cubic centermetre
(g/cm>—anit-) and gram (g) units is the longstanding industry standard;practice, the values stated in inch-pound units are to be
regarded as the-standard. The values showngiven in parenthestsparentheses are mathematical conversions to SI units that are
presentedprovided for information only and are not te-be-considered as-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 appropriate safety and health practices and determine the applicability of regulatory
limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:*

B215 Practices for Sampling Metal Powders

B243 Terminology of Powder Metallurgy

B925 Practices for Production and Preparation of Powder Metallurgy (PM) Test Specimens

B962 Test Methods for Density of Compacted or Sintered Powder Metallurgy (PM) Products Using Archimedes’ Principle
E456 Terminology Relating to Quality and Statistics

3. Terminology

3.1 Definitions—For definitions of terms used in this test method refer to Terminology B243. Additional descriptive PM
information is available in the Related Material section of Vol 02.05 of the Annual Book of ASTM Standards.
4. Summary of Test Method

4.1 A test sampleportion of metal powder is uniaxially compressed in a specific die under controlled conditions.

4.2 The green density of the resulting compact is determined.

4.3 The compressibility of the powder is defined as the green density of the test compact at the compacting pressure that was
used.
5. Significance and Use

5.1 The compressibility value obtained by this test is a measure of a material characteristic of the powder.

5.2 The test method is useful in research and development projects, as a quality control test in the evaluation and manufacturing
control of metal powder production, and as an acceptance test for shipment of metal powder lots.

5.3 In PM production operations, the test is helpful in determining pressing and tooling requirements for high density parts.

! This test method is under the jurisdiction of ASTM Committee BO9 on Metal Powders and Metal Powder Productsand is the direct responsibility of Subcommittee B09.02
on Base Metal Powders.
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5.4 Results may be affected by test conditions such as the type, amount, and method of lubrication, dwell time during
compaction, and die material. The compressibility values may not necessarily agree with results obtained under production
conditions.

6. Apparatus

6.1 Compacting Tooling—A cemented carbide die or alternatively, hardened tool steel die and two hardened steel punches
capable of producing the compressibility test specimen. The designs shown in Practice B925 for a cylindrical test specimen and
a transverse rupture test specimen are examples of acceptable tooling.

6.2 Powder Compacting Press—A compression testing machine or powder compacting press, capable of applying an adequate
load with an accuracy of at least =+6-%—=*1.0 % at a rate of approximately 30 tsi/min (400 MPa/min).

6.3 Balance—A laboratory balance readable to 0.001 g with a minimum capacity of 100 g to be used to determine the mass
suitablefor-weighing-atteast +06-g-of the compacted test specimen to the nearest 0.01 g.

6.4 Micrometer—Standard outside micrometers or other suitable measuring instruments for determining the dimensions of the
green compressibility compacts to the nearest 0.0002 in. (0.005 mm).

7. Gross Metal Powder Sample

7.1 The gross powder sample is a quantity of powder of sufficient mass to be split into the required number of powder test
samples-portions. It shall be taken from the lot of powder that is to be tested in accordance with PraetieePractices B215.

8. Preparation

8.1 This test method contains procedures to be followed for either lubricated or unlubricated metal powders. Lubrication is
generally necessary to assist in the compaction and ejection of the compressibility compact.

8.1.1 An alternative way of testing powder not containing a lubricant is to use an otherwise unlubricated die after thoroughly
mixing into the powder a sufficient amount of a suitable lubricant.

8.2 Lubricated Powders:
8.2.1 Powder mixtures containing a lubricant shall be tested in the as-received condition.

8.3 Unlubricated Powders:

8.3.1 The needed lubrication may be supplied either by lubricating the walls of the die or by mixing a powdered lubricant into
the metal powder to be tested.

8.3.1.1 Die-wall lubrication consists of coating the walls of the die with a thin film of lubricant prior to each compaction step
following the die-wall lubrication procedure in Practices B925.

8.3.1.2 Admixed lubrication consists of thoroughly mixing a small percentage of a powdered lubricant into the gross sample.

8.4 Compressibility test results may vary in accordance with the method of lubrication, type, and amount of lubricant.
8.5 Compressibility test results may vary depending on the rate at which the compacting pressure is applied.

8.6 The parties concerned shall agree on the method of lubrication and the details of the procedure.

9. Procedure

9.1 Testing Methods:

9.1.1 The test for compressibility of metal powder may be conducted in any of three ways:

9.1.1.1 Method I—Compressibility defined as the green density obtained at a selected compacting pressure.
9.1.1.2 Method 2—Compressibility as a graph relating density as a function of at least four compacting pressures.
9.1.1.3 Method 3—Compressibility defined as the compacting pressure required to attain a target green density.

9.2 Test Specimens for Powder Compressibility:

9.2.1 Either of two compressibility test specimens may be selected to determine compressibility.

9.2.1.1 Cylindrical Compressibility Test Specimen—A short cylindrical compact 1.000 in. in diameter by 0.280 = 0.010 in. thick
(25.4 in diameter by 7.11 £ 0.25 mm thick), as shown in Practice B925 as Cylindrical Powder Compressibility Test Specimen.

9.2.1.2 Rectangular Compressibility Test Specimen—A short rectangular compact 1.250 in. long by 0.500 in. wide by 0.250 =%
0.010 in. thick. (31.8 by 12.7 by 6.35 % 0.25 mm), similar to that which is shown in Practices B925 as Transverse Rupture Strength
Test Specimen—Thin.

9.3 Powder Test Sample:

9.3.1 The thickness of the compressibility test specimen is critical as the area of die wall contact has a strong effect on the green
density and the thicknesses specified have been determined to give equivalent results between the two powder compressibility test
specimens.
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