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INTERNATIONAL STANDARD 1SO 377-1985 (E)

Wrought steel — Selection and preparation of samples
and test pieces

1 Scope and field of application

This International Standard defines the operations by which test pieces for mechanical tests and samples for chemical analysis are
obtained from a wrought steel product.

The product from which test pieces for mechanical tests are selected can be either one of the products presented for acceptance, or a
sample-product, depending upon the requirements of the order.

2 References

ISO/R 204, Non-interrupted creep testing of steel at elevated temperatures.

ISO/R 206, Creep stress rupture testing of steel at elevated temperatures.

ISO/R 783, Mechanical testing of steel at elevated temperatures — Determination of lower yield stress and proof stress and proving
test.

ISO 6892, Metallic materials — Tensile testing.
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Section one: Selection and preparation of samples and test pieces
for mechanical tests

3 General

The requirements specified vary according to whether the tests
are used to determine the characteristics:

of the condition at the time of delivery, or

of some other condition, different from the delivery con-
dition,

The tests should be carried out in accordance with the test
method specified in the material specification.

4 Definitions

For the purpose of this section, the following definitions apply.

4.1 sample: Material taken from a product for the purpose
of producing one or more test pieces.

In certain cases, the sample may be the product itself.

4.2 test piece: Part of the sample, with specified dimen-
sions, unmachined or machined, and suitably prepared for the
test.

In certain cases the test piece may be the sample itself.

4.3 test: Sequence of operations to which the test piece is
subjected to determine whether the material meets the
specified requirements.

4.4 selection of the sample: Sequence of operations by
which a sufficient quantity of material is obtained for the pro-
vision of the test pieces necessary for the specified tests.

4.5 preparation of the sample: Sequence of operations
(see 5.4.3) which provides a sample in the condition required
for the preparation of the test piece.

4.6 preparation of the test piece: Sequence of operations
on the test sample (see 4.4 and 4.5) by which a test piece is
prepared for testing.

5 Method of selection and preparation
of the sample

5.1 Location of the sample

The sample is taken so that the location and orientation of the
test pieces in relation to the products correspond to the
requirements of the material specification.

The sample should be large enough to allow the manufacture
of the test pieces necessary to carry out the required tests.

5.2 Identification of the sample

Each sample should be marked in such a manner that, after
removal, is it still possible to identify it with the product from
which it was taken and, if required, its location and orientation
in the product. Therefore, if, during the course of subsequent
operations, removal of the marks cannot be avoided, new
marks should be made before the previous marks are removed.
These new marks should be made in the presence of the
inspector, if he so desires.

5.3 Test on product in delivery condition

5.3.1 Cutting

Unless otherwise agreed, the sample should not in general be
removed until after the completion of all the mechanical or heat
treatment operations that the product has to undergo before
delivery.

In exceptional cases where the sample cannot remain attached
to the product until manufacture has been completed (for
example when plates are sheared before annealing, the sample
being taken from the shear scrap), the stage at which the
sample is cut from the product is specified by the material
specification or by special agreement. The treatments that the
sample subsequently undergoes are as far as possible the same
as those given to the product; in particular, it is heat-treated as
a rule at the same time and under the same conditions as the
product itself.

The cutting should be done in such a manner that it does not
change the characteristics of the part of the sample from which
the test pieces are made.

5.3.2 Straightening

When it is necessary to straighten a sample in order to make
correct test pieces from it, unless otherwise agreed, this should
be done cold. Straightening is not considered as mechanical
treatment within the meaning of 5.4.3 provided it does not
cause appreciable work hardening.

If, in exceptionnal cases, the straightening causes an ap-
preciable change in the form of the sample, the method of
preparation should be agreed by the parties. Failing agreement,
new samples should be selected, using a method which
obviates the straightening.

Straightening is not permitted in samples which are to be used
for the preparation of test pieces for impact tests.

5.3.3 Preparation

The sample should not be subjected to any further manipu-
lation or treatment.



5.4 Test on product in a given condition distinct
from the delivery condition

5.4.1 Cutting

The sample is cut from the product at the stage of manufacture
specified by the material specification.

Cutting may be done by any process, provided this does not
cause a change remaining after subsequent heat treatment.
Where a change would occur, sufficient extra material should
be provided.

5.4.2 Straightening

Straightening, before heat treatment, may be done either hot
or cold.

5.4.3 Preparation

5.4.3.1 Mechanical treatment

The material specification should specify the requirements for
mechanical treatments (for example, forging, rolling, drawing,
etc.) which the sample may undergo, particularly with refer-
ence to the initial and final dimensions of the sample.

5.4.3.2 Machining in preparation for heat treatment

When a sample is to be made smalier for the purposes of heat
treatment, the material specification prescribes the dimensions
to which it is to be reduced. When necessary, the material
specification should also give the process by which this is to be
done.

5.4.3.3 Heat treatment

The heating of a sample for heat treatment should take place in
a furnace or a bath where the uniformity of the temperature is
adequately assured. Heating in a forge or with an oxyhydrogen
blow-pipe is prohibited.

The temperature reached by the sample is measured by an ap-
propriate apparatus.
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The heat treatment should conform to the requirements of the
material specification.

In general, a test sample should not be given the required heat
treatment more than once, and any subsequent re-tests should
be carried out on a new sample.

6 Method of preparing the test piece

6.1 Identification of the test pieces

Each test piece should be marked in such a manner that, after
machining, it is still possible to identify it with the product from
which it was taken and, if required, its location and orientation
in the product. Therefore, if, during the course of the prep-
aration of the test piece, removal of the identification marks
cannot be avoided, new marks should be made before the
previous marks are removed. These new marks should be made
in the presence of the inspector, if he so desires.

6.2 Machining

Machining should be carried out cold, and precautions should
be taken to avoid superficial work-hardening and appreciable
heating of the metal.

If, after machining, the test piece has tool marks which might
be detrimental to the results of the test, they may be removed
either by grinding (with ample coolant supply) or by polishing
with a fine file and emery paper, provided that the method of
removal chosen maintains the dimensions and shape of the test
piece within the tolerances shown in the International Standard
for the appropriate test.

The dimensional tolerances of the test pieces are specified
in the relevant test method standards (see ISO/R 204,
ISO/R 206, ISO/R 783 and 1SO 6892).

6.3 Treatment

Any treatment of the test piece, and the stage of manufacture,
and the dimensions in which it is carried out, should be
specified by the material specification.

If it is a heat treatment, these provisions are the same as those
for the sample (see 5.4.3.3).



