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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
electrotechnical standardization.
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Metallic powders, excluding powders for hardmetals —
Determination of dimensional changes associated with
compacting and sintering

1 Scope

This dlocument specifies a method by which the dimensional changes associated with cor]
sinterfing of metallic powders are compared with those of a reference powder when pro
simil3r conditions (see Clause 4).

The thethod applies to the determination of three types of dimensional changés invol
processing of metallic powders, excluding powders for hardmetals.

2 Normative references

The fpllowing documents are referred to in the text in such a~way that some or all of

const

tutes requirements of this document. For dated references, only the edition cited

undafed references, the latest edition of the referenced doc@ment (including any amendmé

ISO 2

V40, Sintered metal materials, excluding hardmetals@- Tensile test pieces

3 Terms and definitions

No te

'ms and definitions are listed in this document.

[SO apd [EC maintain terminological databases for use in standardization at the following

]

$0 Online browsing platformsavailable at http://www.iso.org/obp

— IEC Electropedia: availabteat http://www.electropedia.org/

4 Principle

Complaction of a metallic powder or powder mix with admixed lubricant was used to pi

piece
chang
the si
calcu

that was. sintered under controlled conditions. Depending upon the particular

Interéd~test piece is calculated. The algebraic difference between these various mea
atedas a percentage of the dimension of the die cavity or the green compact. (See Cl:

npacting and
ressed under

yed with the

their content
applies. For
ents) applies.

addresses:

roduce a test
dimensional

e required, measurement of the dimension of the uploaded die cavity, the green compact, and/or

surements is
huse 9.)

Standard test pieces made from a reference lot of powder are processed together with the sample
under test and the dimensional changes of the two powders are reported (see Annex A for additional
information).

5 Test parameters

The reference powder shall be chosen by agreement between the supplier and user and shall have a

comp

osition and properties as close as possible to those of the powder to be tested.

The following three types of dimensional changes are dealt with in this document:

5.1 From die size to green size (spring back): The increase in dimensions of a compact, measured at
right angles to the direction of pressing, after being ejected from the die.
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5.2 From green size to sintered size (sintered dimensional change): The change in dimensions of
an object that occurs as a result of sintering.

5.3 From die size to sintered size (total dimensional change).

6 Symbols and designations

Symbol Designation Unit

dp Test dimension of unloaded die mm

Toact dixnancion of orann oo I3 .

e Fest-dimmension-ofgreencompact—————————in

ds Test dimension of sintered compact mm

A dpg Spring back % (+)
A dgs Sintered dimensional change % (+ or-)
A dps Total dimensional change % (+or¥)

7 Apparatus

7.1 Tools set, that will produce cylindrical (see Figure 1), rectangular (see Figure 2) or tensile test
pieces (in adcordance with ISO 2740), or test pieces similar to the actual components for whigh the
powder is refuired.

7.2 Press,|capable of applying the pressures necessary o achieve the required density or required
compacting pressure. See Figure 3.

7.3 Scale, fapable of weighing at least 100 g and,;readable to 0,001 g.

7.4 Micrometer, or other suitable measuring device readable to 0,005 mm for measuring the
dimensions gf the compacts and the die.

7.5 Sintering furnace, capable_of’ producing sintering conditions (time-temperature curv¢ and
atmosphere)|as close as possible-to_those used in industry for the type of material to be tested.

8 Sampling

Representative quantities of both the test and the reference powders sufficient to give at least|three
compacts shall beitaken.

9 Procedure

9.1 The test powder and the reference powder shall be mixed under the same conditions with the
same mass of additives, including lubricant, each taken from the same batch, to produce the composition
of the sintered components for which the powder is required.

A test powder supplied ready for pressing shall be tested in the as-received condition.

To avoid the possibility of distortion during sintering, it is recommended that the test pieces should not
be less than 5 mm thick.

9.2 Measure, to the nearest 0,005 mm, the test dimension (diameter or length) of the die in the
unloaded condition and record the value dp obtained.
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9.3 Press, at the agreed density or agreed compacting pressure, at least three compacts from the test
and reference powders prepared as in 8.1.

9.4 Measure, to the nearest 0,005 mm, the test dimension of the green compact and record the value
dg obtained.

9.5 Sinter the test and reference compacts adjacent to each other under the conditions of time,
temperature and atmosphere, which simulate production conditions to be used for the sintered

comp

onents for which the test powder is required.

The support used for the test pieces to prevent distortion (i.e. ceramic plate or furnace belt), the rate of

heat-{ip, the atmosphere, and the cooling rate may affect the dimensional change being\n]

shoul

9.6
sinter
befor

10 E

10.1

10.1.

A

10.1.

10.1.

10.2
three

] be consistent.

After cooling to room temperature, measure, to the nearest 0,005 mm, the, test dim
ed test and reference compacts and record the value ds obtained, ensuring that thg
b and after sintering are taken from the same position on the compacts-

xpression of results
The dimensional changes, expressed as percentages, are‘given in Formulae (1) to (3).

I Green dimensional change (spring back)

dg —d
pe :%xmo
D

P Sintered dimensional change (peositive or negative)

dg—d
d s =%x100
G

B Total dimensional.change (positive or negative)

ds—d
s =%x100
D

Report the dimensional changes for both the test and reference powders as the aver3
determinations, rounded to the nearest 0,01 %.

easured and

ension of the
b dimensions

)

(2)

(3

ge of at least
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11 Test report

The test report shall include the following information:

a)
b)
c)
d)
e)

f)
g)
h)
i)

a reference to this document, i.e. ISO 4492;

all detail

all detail

s necessary for identification of the test sample;

s necessary for identification of the reference powder;

the type

the den;

sintering
the resu
all oper3

details o)

of test piece, and its dimensions before sintering;

F details;
t obtained;
tions not specified by this document, or regarded as optional;

f any occurrence which may have affected the result.

ity of the green compact or if the compacts were pressed to a required compacting
pressurg;
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Dimensions in millimetres
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Figure 1 — Example of tooling to produce a cylindrical test piece
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Dimensions in millimetres
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Figure 2 — Example of tooling to produce a rectangular test piece
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