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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
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(former Figure 3), table below, Type A2: Value R; has been corrected to 11,5 mm;

references to the revised ISO 6892-1 has been updated;

a new test piece geometry has been added as Figure 3.

in 5.2, measurement unit given to optional die exit taper and 4th paragraph has been inserted;

Any feedback or questions on this document should be directed to the user’s national standards body. A
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INTERNATIONAL STANDARD ISO 2740:2023(E)

Sintered metal materials, excluding hardmetals — Tensile
test pieces

1 Scope

This document is applicable to all sintered metals and alloys, excluding hardmetals.

This document specifies:

— the die cavity dimensions used for making tensile test pieces by pressing and“sintering, and by
etal injection moulding (MIM) and sintering;

— the dimensions of tensile test pieces machined from sintered and powdef|forged materials.

2 Normative references

The fpllowing documents are referred to in the text in such a-way that some or all of their content
constjtutes requirements of this document. For dated references, only the edition cited applies. For
undafed references, the latest edition of the referenced document (including any amendmg¢nts) applies.

[SO 6892-1, Metallic materials — Tensile testing — Part 12Method of test at room temperatule
ISO 7500-1, Metallic materials — Calibration and verification of static uniaxial testing machines — Part 1:
Tensign/compression testing machines — Calibration and verification of the force-measuring [system

3 Terms and definitions

No tefms and definitions are listed in this document.

[SO apd [EC maintain terminolegy~databases for use in standardization at the following addresses:

]

$0 Online browsing platform: available at https://www.iso.org/obp

— 1EC Electropedia:available at https://www.electropedia.org/

4 Method oftesting

4.1 |Test pieces shall be tested in accordance with ISO 6892-1, and the tensile test machine shall be
calibyjatedto Class 1, in accordance with ISO 7500-1.

4.2 Dataare to be reported for three or more test pieces.

5 Manufacture of test pieces

5.1 Pressed and sintered test pieces

The tensile test pieces shall have thicknesses from 5 mm to 6,5 mm. A thickness tolerance of 1,5 mm
accommodates varying apparent densities in metal powders.

During testing, the thinner pieces have less grip slippage and are more likely to break near the centre of
the gauge length.

©1S0 2023 - All rights reserved 1
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If necessary for measuring elongation, marks may be lightly scribed 25 mm apart and symmetrically
about the centre line, see Figures 1 a), 2 a) and 3 a). Between the scribed marks, the thickness shall not
vary by more than 0,04 mm. The gauge length shall be scribed in such a way that the tensile properties
are not affected.

Because of the possibility of creating microlaminations in the corners of test pieces compacted under
laboratory conditions, representative sintered test pieces shall be examined metallographically to

show that there are no microlaminations longer than 0,25 mm.

5.2 Die specifications

The dimensi
preferably bg
pieces under
cracks or m
manufacture
supported W
cracks in the

The die in Fi
sliding the 2
shows the te

The die in F|
Figure 2 a)
during testin
test pieces af

The die in Fig
or heat-treat|
ends, to prey
clevis. Altern
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e of hardmetal and their surface finish shall be such as to allow compressmn of t
normal conditions. Dies may include a small exit taper to facilitate ejection and*to
crolaminations in the test pieces, e.g. 0,01 mm per side. For repressings.a'Secor
d with cavity dimensions enlarged by up to 0,5 % may be used. The djes)should b
ith shrink rings, so as to keep the inner tensile stresses low. To reduge‘the incide
specimen, it is recommended to use top-punch hold-down during ejéction.

bure 1 b) is recommended for as-sintered test pieces. Gripping is readily accomplish
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5t piece.
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e compacted without serrations and gripped on‘the flat faces.

ure 3 b) can be beneficial for test pieces of high-strength materials such as sinter-har
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atively, the test piece is compacted Without serrations and gripped on the flat faces.
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corners can result in tensile values that are lower than those obtained with mac
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ure 5 shiows a smaller die cavity for MIM tensile test pieces of type B. During testinyg, the
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he i 3 e
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0 mm for a small bar,

mm for alarge bar ora dlameter of 4,77 mm

0

1d be:

after

sintering. The die dimensions assume about 17 % shrinkage during sintering, but variations in
shrinkage are permitted. Either bar design may be used. Gauge marks may be scribed as noted in 5.1.

The gate, manufacturer’s identification and ejector location are optional, but shall not be in the gauge
length L. and not in the gripping area.

7 Machined test pieces

7.1 The dimensions of a machined button-head tensile test piece are shown in Figure 6. This is
conveniently machined from a standard 10 mm x 10 mm x 75 mm impact bar. The taper of 0,1 mm in
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the nominal diameters, over the gauge length, generally results in fracture occurring within the gauge
region, even for relatively brittle materials.

If a material is to be carburized after grinding, the surface pores in the gauge region shall be left
open to allow carburizing gases to enter. Final polishing shall be in the longitudinal direction (no
circumferential scratch lines shall be visible).

The test piece is gripped by a split collet, closely surrounding the 20° tapered region. During testing,
the test piece is supported on the same taper. The test piece may have a 25 mm gauge length lightly
scribed as in 5.1.

This test piece, together with test pieces according to Figure 3 a), is primarily recommended for testing

materials in the heat-treated condition, where elongations at fracture may be < 0,5 % dn

test

whether the test piece is as-sintered or heat-treated. Some work-hardening occurs§)durin

and

elongption and raise yield strength. This is particularly true for stainless steels.

During austenitizing and oil quenching, the usual sintered alloy steels (may not fully h
centrg of the machined test pieces. Such test pieces may be further qualifiéd in the report,
the hardness from the surface to the core.

7.2

Wher] the diameter of the useful part of the test pieces.isyless than 4 mm, its value sh|
her with the fact that the results of the test may not,be comparable with those obtaifed from test
piece$ of larger diameters.

toget

For sintered products, it is recommended that a test piece having two shoulders at each

The

8

For the identification of test pieces;the following shall be stated:

a)
b)
c)
d)
e)

f)
g)
h)
i)

[1iece is recommended for use when the volume fraction of martensite is > 20.%,"}

if the test piece is tested in the sintered and machined condition, the work-hardeni

Other cylindrical machined test pieces are possible and sheuld conform to ISO 68921

radius of the inner shoulder shall be between 1,5 mm and 2,5 mm (see Figure 6).

Identification of test pieces

a|reference to this document; i.e. ISO 2740;

—

Yype of material;

o

[ensity of test piece;

mensions oftest piece (thickness);

=

hen pressed and sintered test pieces are made according to 5.1, the nature of 3
treatment and also, preferably, the material and the surface finish of the compacting t

25 mm. This
regardless of

g machining,

hg can lower

arden to the
by indicating

1.

all be stated

end be used.

iny finishing
bol;

form of TeST pieceE, 1-€. figure number of thiS doCuUment;
die material, i.e. tool steel or hardmetal/carbide;
whether as-sintered or heat-treated;

hardness of test piece according to the heat treatment.

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=36359b3471ef5bc3d37c2813745c5adb

ISO 2740:2023(E)

Dimensions in millimetres

+0,5

6 -1

a) Test piece
-

5,9 £0,02
5,65 +0,02
5,9 0,02

18 £0,02

45 #0;05

90 +1

b) Diefor compacting test pieces

Figure 1 — Testpiece and die for tensile testing — Form fit grips
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Dimensions in millimetres
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b) Die for compacting test pieces

Figure 2 — Test piece and die for tensile testing — Serrated or smooth grips
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Dimensions in millimetres
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a) Test piece

b) Die for compacting test pieces
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Figure 3 — Test piece and die for tensile testing — Serrated or smooth grips
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Dimensions in millimetres
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Figure 5 — Die cavity for MIM tensile test pieces of type B
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a  Applies to gauge length L.
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Figure 4 — Die cavity for MIM tensile test pieces of type A
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