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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tdsk of technical committees is to prepare International Standards. Draft Intermafkional
Standards aflopted by the technical committees are circulated to the member bodies)fer vpting.
Publication @s an International Standard requires approval by at least 75 % of the member hodies
casting a votp.

Attention is firawn to the possibility that some of the elements of this document may be the subject of
patent rightd. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 4492 wgs prepared by Technical Committee ISO/TC 119, Powder metallurgy, Subcommittee{ SC 2,
Sampling and testing methods for powders (including powders for hardmetals).

This third edlition cancels and replaces the second edition (ISO 4492:1985), of which it constitfites a
minor revisipn.
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Metallic powders, excluding powders for hardmetals —
Determination of dimensional changes associated with
compacting and sintering
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nternational Standard specifies a method by which the dimensional changes ass
hcting and sintering of metallic powders are compared with those of a reference-g
ssed under similar conditions. (See Clause 4.)

hethod applies to the determination of three types of dimensional changés invol
ssing of metallic powders, excluding powders for hardmetals.
ormative references

pllowing referenced documents are indispensable for the application of this docume
nces, only the edition cited applies. For undated referefices, the latest edition of th

document (including any amendments) applies.

ISO 2

V40, Sintered metal materials, excluding hardmetals@- Tensile test pieces
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ISO 3927, Metallic powders, excluding powders forshardmetals — Determination of compressibility in
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that was sintered under .controlled conditions. Depending upon the particular

Intered test piece is caléulated. The algebraic difference between these various mea
ated as a percentagelof the dimension of the die cavity or the green compact. (See Cl:

ard test pieces made from a reference lot of powder are processed together with the 3
hd the dimensional changes of the two powders are reported.

est parameters

efesence powder shall be chosen by agreement between the supplier and user and|

action of a metallic powder or powder mix with admixed lubricant was used to pr

oduce a test
dimensional

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

surements is
iuse 9.)

ample under

shall have a

OSTHo ard properties as close as possibie to those of the powderto be tested

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

4.1 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.

4.2 From green size to sintered size (sintered dimensional change): The change in dimensions of

an ob

4.3

ject that occurs as a result of sintering.

From die size to sintered size (total dimensional change).
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5 Symbols and désignations

Table 1 — Symbols

Symbol Designation Unit
dp Test dimension of unloaded die mm
dg Test dimension of green compact mm
ds Test dimension of sintered compact mm
A dpg Spring back % (+)
A dgs Sintered dimensional change % (+ or 4)
A dps Total dimensional change % (¥0¥-)
6 Appargtus
6.1 Tools set, that will produce cylindrical (see Figure 1), rectangular (see Figure 2) or tensile test

pieces (in ag
powder is re

6.2 Press,
compacting {

6.3 Balanc

cordance with I1SO 2740), or test pieces similar to the actwual ‘components for whigh the
Juired.

capable of applying the pressures necessary to achieve the required density or required
ressure. See Figure 3.

e, capable of weighing at least 100 g to an aceuracy of + 0,01 g.

6.4 Micrometer, or other suitable measuring deviece for measuring the dimensions of the compacts

and the die t

6.5 Sinter
atmosphere)

an accuracy of = 0,005 mm.

ng furnace, capable of producing sintering conditions (time-temperature curve¢ and
as close as possible to thoséwused in industry for the type of material to be tested.

ing

three

same

mass of addltlves 1nclud1ng lubrlcant each taken from the same batch to produce the composmon 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.

8.2 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.

8.3 Press, at the agreed density or agreed compacting pressure, at least three compacts from the test
and reference powders prepared as in 8.1.
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8.4 Measure, to the nearest 0,005 mm, the test dimension of the green compact and record the

value

dg obtained.

8.5 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
components for which the test powder is required.

NOTE

The supportused for the test pieces to prevent distortion (i.e. ceramic plate or furnace belt), the rate of heat-
up, the atmosphere, and the cooling rate may affect the dimensional change being measured and should be consistent.

8.6 After cooling to room temperature, measure, to the nearest 0,005 mm, the test dimension of the

sinter
befor

9.1

9.1.1

9.1.2

9.1.3

9.2
three

10 7
The t

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

b dimensions

The dimensional changes, expressed as percentages, are given by thefollowing formullae:

Green dimensional change (spring back)

dg—d
oG :%xmo

D

Sintered dimensional change (positive or negative)

g =——=>%x100
GS d

Total dimensional change (positive or negative)

dg—d
ibs =%x100
D

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

est report

st report shall include the following information:

a) a

ge of at least

reference to this International Standard;

b) all details necessary for identification of the test sample;

c) all details necessary for identification of the reference powder;

d) the type of test piece, and its dimensions before sintering;

e) thedensity ofthe green compactor ifthe compacts were pressed to arequired compacting pressure;

f) sintering details;

g) the result obtained;

h) all operations not specified by this International Standard, or regarded as optional;

i) details of any occurrence which may have affected the result.
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c) Lower punch, L = H + 35

Key
1 cemented carbide

2 shrinkring
H height of tool die

Figure 1 — Example of tooling to produce a cylindrical test piece
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c) Lower punch, L =70
Key
1 cemented carbide
2 shrinkring

a  steel HRQ60 to 62

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

i

d) Ejection

Key

1 tooldie

2 sample powder
3  spacer

4  lower punch

5 upper punch

Figure 3 — Procedure of compacting and ejection
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