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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
ical standardization.

electrotechn

The proced

on the ISO lis

Any trade ng
constitute ar

For an expl3
expressions
World Trade
URL: www.i{

t of patent declarations received (see www.iso.org/patents).

me used in this document is information given for the conveniéence of users and do
endorsement.

ination on the voluntary nature of standards, the meaning of ISO specific term

Organization (WTO) principles in the Technical\Bdrriers to Trade (TBT) see the foll
o.org/iso/foreword.html

This documsg
SC 2, Samplin

This fifth ed
minor revisi

g and testing methods for powders (including powders for hardmetals).

n to adjust punch tolerances in Figure 2 and clarify the use of scale and micrometer.

e are
br the
ith the

Hrawn to the possibility that some of the elements of this document may be the subject of
4. ISO shall not be held responsible for identifying any or all such patendrights. Det
ights identified during the development of the document will be in the Introduction and/or

hils of

S not

s and

related to conformity assessment, as well as information about ISO's adherence o the

bwing

nt was prepared by Technical Committee\ISO/TC 119, Powder metallurgy, Subcomrpittee

ition cancels and replaces the foufth edition (ISO 3927:2011), of which it constitiites a

© ISO 2017 - All rights reserved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/foreword.html
https://standardsiso.com/api/?name=937e80a019687eef1206ef6b8d44c86f

INTERNATIONAL STANDARD IS0 3927:2017(E)

Metallic powders, excluding powders for hardmetals —
Determination of compressibility in uniaxial compression

1 Scope

This document specifies methods for measuring the extent to which a metallic powder is compacted

when CIIhjnand touniaxial r‘nmprnccivn ]nar]ing ina r‘nnfining die under cpnr‘ifinr‘ conditions.

The nmpethod is not applicable to powders for hardmetals.

2 Normative references

Therg are no normative references in this document.

3 Terms and definitions
No tefms and definitions are listed in this document.

ISO apd IEC maintain terminological databases for use in §tandardization at the following pddresses:

]

$0 Online browsing platform: available at http://fWwww.iso.org/obp

EC Electropedia: available at http://www.eleétropedia.org/

]

4 Symbols

For the purposes of this document, the.symbols given in Table 1 apply.

Table 1 — Symbols

Symbol Designation Unit
2p Compressibilitya g/cm3
m Mass of the compact g
%4 Volume of the compact cm3
a SlIfithe compressibility is measured at one pressure only, e.g. 400 N/mm?2, the symbol becomgs
Pp(400)-
5 T iuLiplc

Uniaxial compaction of a powder in a confining die by double-action pressing. Samples of the powder
may be pressed either at a single specified pressure or at a series of specified pressures. After ejection
from the die, the density of the compacts is determined.

The density obtained in the former case represents the compressibility of the powder at the specified
pressure. The densities obtained in the latter case can be utilized for drawing the compressibility curve
of the powder, i.e. a plot of the density as a function of the compacting pressure.

© IS0 2017 - All rights reserved 1
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6 Apparatus

6.1 Die, preferably of cemented carbide, or alternatively of tool steel, and two punches for producing

either cylindrical or rectangular compacts.

The cylindrical die should be capable of making compacts of diameter 20 mm to 26 mm with a height to
diameter ratio between 0,8 and 1. An example of a design for tooling is shown in Figure 1.

The rectangular die should be capable of making compacts of 30 mm x 12 mm and of thickness 5 mm to

7 mm. An example of a design for tooling is shown in Figure 2.
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Figure 1 — Example of tooling to produce ajcylindrical test piece

© IS0 2017 - All rights reserved 3


https://standardsiso.com/api/?name=937e80a019687eef1206ef6b8d44c86f

IS0 3927:2017(E)

30 07 o
T [o.1[4] 3
[Fa)
Vi — 5
a\-. |
I
|

Lt oo

Dimensions in millimetres

a) Upper punch, L =25

| =
N
i
e
I 2 3" &
0,16
|
ZNARN Y
/§I\é£
INSENZZ
@125
b) Die

1 [ooTe)

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=937e80a019687eef1206ef6b8d44c86f

Key

6.2
and

6.3

6.4

dimensions of the compacts.

7 Sampling

The

with
the q

8

8.1

v wn ()

Brocedure

IS0 3927:2017(E)

® | L Jo0Ta
VAXin

=

(=)

r~

c) Lower punch, L =70

bmented carbide
hrink ring
eel, HRC 60 to 62.

Figure 2 — Example of tooling to produce a rectangular test piece

Press, capable of applying forces up to approxiniately 500 kN with a minimum accu
afljustable to permit an even increase of the farce at a rate not higher than 50 kN/s.

Scale, capable of weighing at least 100 gand readable to 0,001 g.

Micrometer, or other suitable_measuring device readable to 0,005 mm for m

he dimensionsspecified in 6.1. If necessary, preliminary tests should be made in orde

q‘{Jantity of the test sample shall be chosen to give the required number of test pieces (|
antity of powder needed for fulfilling this requirement.

facy of + 1 %

pasuring the

see Clause 9)
I to establish

Cleaning o1 the die and punches

Wipe the die cavity and the punches with soft and clean paper towelling soaked with an appropriate
solvent such as acetone. Allow the solvent to evaporate.

8.2 Powder testing conditions
WARNING — Seizure and excessive die wear may occur, particularly at high compacting
pressures.

8.2.1 Powders which do not contain a lubricant can be tested

a)

in a dry die,
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in a die with lubricated walls (see 8.3.2), and

after admixing a lubricant (see 8.3.3) and in a dry die.

8.2.2 Powders which contain a lubricant can be tested

a)

in a dry die, and

b) after admixing additional lubricant (see 8.3.3) and in a dry die.

8.3 Lubrication

8.3.1 Geng¢ral

Use one of t

8.3.2 Die

Apply to the
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8.3.3 Luby
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The procedu

two following methods of lubrication.

all lubrication

die walls a mixture or a solution of a lubricant in a volatile organicliquid, e.g. 100 g g
000 cm3 of acetone. After any excess liquid has drained away, allow the solution ad}
0 evaporate, leaving a thin layer of lubricant.

ication of powder

e powder to be tested by thoroughly mixing intogt a quantity (e.g. 0,5 % to 1,5 %
lubricant (e.g. zinc stearate or synthetic wax).

acting and ejection

wer punch into the die cavity. Position the die to the desired filling height by
pacers between the die and the footlof the lower punch. Pour the sample into the die ¢
sual precautions to ensure thdt the powder is uniformly distributed in the die g
upper punch and place the die with the punches between the platens of the press.
| preliminary force of approximately 20 kN. Remove the spacers supporting the die.
ted by springs, or in a similar way, it is not necessary to apply the preliminary force.

al force at a constant-rate that shall not exceed 50 kN/s. Release the force as soon
d pressure is reachied.

n|
n[pact from the-die by means of the lower punch.

e of comipacting and ejection is exemplified in Figure 3.
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After ejecti
dimensions

(40 the nearest 0,01 mm.

n and, if necessary, deburring, weigh the compact to the nearest 0,01 g. Meas

u|re its

8.5 Compacting pressures

For determining the compressibility curve of a powder at a series of pressures, it is recommended that
the applied pressures 200 N/mm2, 400 N/mm2, 500 N/mm?2, 600 N/mm?2 and 800 N/mm?2 be used. If
compressibility is to be determined at a single pressure only, it should preferably be measured at one of
these pressures or by agreement between the parties concerned.

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=937e80a019687eef1206ef6b8d44c86f

IS0 3927:2017(E)

c) Compacting

T

d) Ejection

Key

1 die

2 sample powder
3  spacer

4  lower punch

5 upper punch

Figure 3 — Procedure of compacting and ejection
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