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1. Scope 5.2 Results may be affected by test conditions such as the

1.1 This test method covers determination of compressibillyP€ amount, and method of lubrication, dwell time, and die
ity of metal powders as measured by the extent to which thematerlal. They. may not necessarlly agree with results obtained
can be densified in a specified die under controlled conditiond!nder production conditions.

1.2 The values stated in inch-pound units are to be regardeéi_ Apparatus

as the standard. The Sl equivalents are in parentheses and may i ,
be approximate. 6.1 Die and Two Steel PunchesThe die should be made of

1.3 This standard does not purport to address all of thecemented carbide, or alternatively of tool steel. The set may be
safety concerns, if any, associated with its use. It is thélesigned either for rectangular compacts or round compacts.
responsibility of the user of this standard to establish appro-F19- 1 illustrates typical rectangular tooling and Fig. 2 illus-

priate safety and health practices and determine the applicalfaes typical round tooling. _ _
bility of regulatory limitations prior to use. 6.2 Compression Testing Machine or Hydraulic Powder

Compacting Presscapable of applying an adequate load with

2. Referenced Documents an accuracy of at least1.0 %.
2.1 ASTM Standards: 6.3 Balance suitable for weighing at least 100 g to the
B 215 Practices for Sampling Finished Lots of Metal Pow-Nnearest 0.01 g. _ _ _
derg 6.4 Micrometer or other suitable measuring device for
B 243 Terminology of Powder Metallury measuring the dimensions of the compacts to the nearest

B 328 Test Method for Density, Oil Content, and Intercon-0-0002 in. (0.005 mm).

nected Porosity of Sintered Powder Metal Structural Part§ .
. : . Sampling
and Qil-Impregnated Bearings ) ) )
7.1 A quantity of powder capable of producing the required
3. Terminology number of test specimens (see 9.1 and Section 11) shall be

3.1 Definitions—For definitions of terms used in this test obtained in accordance with Practices B 215.

method refer to Terminology B 243. 8. Preparation of Apparatus

4. Summary of Test Method 8.1 Lubrication is necessary to assist the ejection of the
4.1 The test method consists of compacting a sample diompacted test specimen from the die. Either die wall lubrica-
metal powder in a confining die, ejecting it from the die, andtion or powder lubrication may be used.

measuring its green density. The powder is subjected to 8:1.1 Unlubricated Powdermay be tested in a die with
uniaxial loading in a standardized die of rectangular or oflubricated walls. Apply to the die walls a mixture of a lubricant

round cross section. in a volatile organic liquid. After any excess liquid has drained
away, allow the solution adhering to the walls to evaporate
5. Significance and Use leaving a thin layer of lubricant.

5.1 The compressibility obtained is a measure of a material Nore 1—An example of such a mixture is 100 g of zinc stearate in 1 L
characteristic inherent in the powder. The test method is usefwf methyl alcohol.
as a quality control test in the evaluation and manufacturing
control of metal powder production, and as an acceptance teg}
for shipment of metal powder lots.

8.1.2 An alternative way of testing powder not containing a
bricant is to use an otherwise unlubricated die after thor-
oughly mixing into the powder a sufficient amount of a suitable
- lubricant.

1 This test method is under the jurisdiction of ASTM Committee B-9 on Metal ~ 8.1.3 Lubricated Powderreceived already mixed with suf-

Powders and Metal Powder Products and is the direct responsibility of Subconficient lubricant should be tested in an otherwise unlubricated
mittee B09.02 on Base Metal Powders. d

Current edition approved Feb. 15, 1995. Published April 1995. Originally oo .
published as B 331 — 58T. Last previous edition B 331 — 85 (1990). 8.2 Compressibility may vary according to the method of

2 Annual Book of ASTM Standardsol 02.05. lubrication, type, and amount of lubricant.
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SHRINK RING ID 2.5000 -9°9999 163.500 3:35%)

DIE BORE TAPERED 1,5° over 0.1 (2.5) at top entrance and
radiused 0.03 (0.8) to aid ejection

Note 1—The dimensions for the cavity shall be 0.56®.004 in. wide (12.7G= 0.10 mm) by 1.25G+ 0.004 in. long (31.75- 0.10 mm). The mating
parts shall fit freely and should be finished to 4 RMS, or better, to dimensions of 0.0005 in. (0.013 mm) to 0.001 in. (0.025 mm) smaller than the bottom
of the die cavity, in each dimension. The dimensions given in the drawing typify the die cavity and punch within the stated tolerance, at the nibminal wid
and length dimensions, permitting die wall to punch clearances of 0.00025 to 0.0005 in. (0.006 mm to 0.013 mm) at each of the four sides of the die,
at the bottom of the die. The outer ring may be AISI H-11 steel hardened to 45 to 48 HRC. The punches may be AlISI A-7 steel hardened to 60 to 62
HRC. The die insert should be die grade tungsten carbide.
FIG. 1 Example of Tooling to Produce Rectangular Test Piece

8.3 The parties shall agree on the method, amount, and typi#e cavity to the desired filling height using supporting spacers
of lubricant. between the die and the lower press platen. Pour the powder
9. Procedure sample into the die cavity taking care to ensure that the powder

' is uniformly distributed. Insert the upper punch and then apply

9.1 Powder Sample MassThe powder sample mass shall gnq release a preliminary pressure of approximately 5000 psi
be such as to result in a rectangular compact 0.240 to 0.260 i35 ppa). Remove the spacers supporting the die. If the die is
thick (6.1 to 6.6 mm) or a round compact 0.27 t0 0.29 in. (6.9, nrted by springs, or in some similar way, it is unnecessary
to 7.4 mm) thick. For a powder whose compressibility is noty, 51y the preliminary pressure. Apply the final pressure. In
lt(r?gvsvgé::timgz ?ﬁgfﬁ:ﬁ:i&;&?ﬁgﬁﬁr?i(t)i\;vldt?ersrtnass based gBeciaI cases where the results may be affected by the rate of

. . ¥ . pressure application, a rate not exceeding 60 000 psi/min (415

9.2 Compactior—The specimen shall be made using al\{IPa/min) is recommended

double action pressing process. One example of this type o ]
compaction is as follows: 9.2.2 Release the pressure as soon as the maximum pressure

9.2.1 Insert the lower punch into the die cavity. Position thelS attained, because pressure dwells of as little as 10 s can
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