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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 $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part-3:

Draft International Standards adopted by the technical committees are circulated to the member bodieg for voting.
Publication ag an International Standard requires approval by at least 75 % of the member bodies casting a vote.

International |Standard 1SO 2740 was prepared by Technical Committee ISO/TC\119, Powder |metallurgy,
Subcommitte¢ SC 3, Sampling and testing methods for sintered metal materials (excluding hardmetals).

This third editjon cancels and replaces the second edition (ISO 2740:1986) which‘has been technically rgvised.
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Sintered metal materials, excluding hardmetals — Tensile
test pieces

1 Scope

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

This Interngitional Standard specifies:
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cavity dimensions used for making tensile test pieces by pressing and:sintering, and by N
ng (MIM) and sintering;

nensions of tensile test pieces machined from sintered and powdér forged materials.
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4 Manufacture of test pieces

4.1 Pressed and sintered test pieces

The tensile test pieces shall have thicknesses from 5 mm to 6,5 mm. Thickness tolerance of 1,5 mm accommodates
varying apparent densities in metal powders. At testing, the thinner pieces have less grip slippage and are more
likely to break near the centre of the gauge length.

If necessary for measuring elongation, marks may be lightly scribed 25 mm apart and symmetrically about the
centre line [see Figures 1 a) and 2 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.
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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.

4.2 Die specifications

The dimensions of the two permitted die cavities are shown in Figures 1 b) and 2 b). The dies should preferably be
of hardmetal and their surface finish shall be such as to allow compression of the test pieces under normal
conditions. Dies may include a small exit taper to facilitate ejection and to avoid cracks or microlaminations in the
test pieces. A die cavity tapered 0,01 per side to aid ejection may be enlarged by 0,5 % for tooling to be used for
repressing. The dies should be well supported with shrink rings, so as to minimize lateral expansion during
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e values that are lower than those obtained with machined-tensile test pieces (see Figure 5).
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6.1 Figure5

Shows 1he dimensions or a machined buttion nhead tenslie test plece. IT IS conveniently mal

hined from

a standard 10 mm X 10 mm X 75 mm impact bar. The taper of 0,1 mm in 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 must 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 4.1.

This test piece is primarily recommended for testing materials in the heat-treated condition, where elongations at
fracture may be < 0,5 % in 25 mm. This test piece is recommended for use when the volume fraction of martensite
is > 20 %, regardless of whether the test piece is as-sintered or heat-treated. Some work-hardening occurs during


https://standardsiso.com/api/?name=9902669547cd495a00d2649ff49ffe72

©1SO

ISO 2740:1999(E)

machining, and if the test piece is tested in the sintered and machined condition, the work-hardening can lower
elongation and raise yield strength. This is particularly true for stainless steels.

During austenitizing and oil quenching, the usual sintered alloy steels may not fully harden to the centre of the
machined test pieces. Such test pieces may be further qualified in the report, by indicating the hardness from the
surface to the core.

6.2 Other cylindrical machined test pieces are possible and should conform to ISO 6892.

When the diameter of the useful part of the test pieces is less than 4 mm, its value shall be stated together with the
fact that the results of the test may not be comparable with those obtained from test pieces of larger diameters.

For sintere
the inner shoulder shall be between 1,5 mm and 12,5 mm (see Figure 5).

7 ldentification of test pieces

For the ide

a)
b)
c)
d)

e)

9)
h)

htification of test pieces, the following shall be stated:

reference to this International Standard, i.e. ISO 2740;

type of material;

density of test piece;

dimen

when

bions of test piece (thickness);

pressed and sintered test pieces are made aceording to 4.1, the nature of any finishing

also, preferably, the material and the surface finish, of the compacting tool;

form of test piece, i.e. figure number of this.International Standard;

die material, i.e. tool steel or hardmetal/carbide;

whether as-sintered or heat-treated;

hardngss of test piece according to heat treatment.

] products, it is recommended that a test piece having two shoulders at each end be used.

The radius of

reatment and
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Dimensions in millimetres
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Figure 1 — Test piece and die for tensile testing — Smooth 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 grips
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Figure 3 — Die cavity for MIM tepsile test pieces type A
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Figure 4 — Die cavity for MIM tensile test pieces type B
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