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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 1ISO
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, govern-
mental and non-governmental, in liaison with ISO, also take part in the
work. I1SO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an Inter-
national Standard requires approval by at least 75 % of the member
bodies easting,apvote,

International Stapdard ISO 404 was prepared by Technical Committee
ISO/TC 17, Steel; Sub-Committee SC 20, General technical delivery con-
ditions, sampling and mechanical testing methods.

This second “‘edition cancels and replaces the first edition
(IS021404:1981) cof whichit constitutes ‘@ technical revision.

Annexes A and B of this International Standard are for information only.
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INTERNATIONAL STANDARD
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Steel and steel products — General technical delivery

requirements

1 Scope

This International Standard specifies the general
technical delivery requirements for all steel prod-
ucts covered by ISO 6929, with the exception of steel
castings and powder metallurgical products.

ISO 10474 describes the inspection documents to be
used.

Annex A gives details of relatedtandards,

Where the delivery requirements agreed-upon-for
the order or specified in the appropriate product or
material standard differ from the general technical
delivery requirements defined in this International
Standard, then it is the requirementsiagreedfor or-
dering or specified in the appropriate productiior
material standard which shall apply.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the editions indicated were valid. All stan-
dards are subject to revision, and parties to
agreements based on this International Standard
are encouraged to investigate the possibility of ap-
plying the most recent editions of the standards in-
dicated below. Members of IEC and ISO maintain
registers of currently valid International Standards.

ISO 31-0:1981, General principles concerning quanti-
ties, units and symbols.

ISO 377-1:1989, Selection and preparation of samples
and test pieces of wrought steels — Part 1: Samples
and test pieces for mechanical test.

ISO 377-2:1989, Selection and preparation of samples
and test pieces of wrought steels — Part 2: Samples
for the determination of the chemical composition.

ISO 4948-1:1982, Steels — Classification — Part 1.
Classification of steels into unalloyed and alloy steels
based on chemical composition.

ISO 4948-2:1981, Steels — Classification — Part 2:
Classification of unalloyed and alloy steels according
to main quality classes and main property or appli-
cation characteristics.

ISO 6929:1987, Steel products — Definitions and
classification.

ISO/TR 9769:1991, Steel and iron — Review of avail-
able methods of analysis.

1SO 10474:1991, Steel and steel products — Inspec-
tion-documents.

3 Definitions

For the purposes of this International Standard the
following definitions, in addition to those in
ISO 4948-1, ISO 4948-2 and ISO 6929, apply.

3.1 inspection: Activities such as measuring,
examining, testing, gauging one or more character-
istics of a product or service and comparing these
with specified requirements to determine conform-
ity. (Definition taken from 1SO 8402 [5])

3.2 testing: Any operation or action to determine
one or more properties or characteristics of a ma-
terial or product.

3.3 continuous inspection: Regular inspection and
testing of the characteristics and/or manufacturing
parameters of a product manufactured over a long
period, normally in large quantities and always to
the same specification. The tests and inspection are
carried out according to a procedure agreed be-
tween the manufacturer and purchaser. This agree-
ment may cover, for example, specifications on:
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— the characteristics or manufacturing parameters
to be tested or inspected;

— the condition of the products at the time of test-
ing and inspection;

— the assessment of the test results (frequently
statistical assessments);

— the right of the purchaser to verify the proper
carrying out of the test inspections.

3.4 non-specific inspection and testing: Inspection
and testing carried out by the manufacturer in ac-
cordance with his own procedures, to assess
whether products made by the same manufacturing
process meet the requirements of the order. The
products inspected and tested may not necessarily
be the products actually supplied.

NOTE 1  Current discussions indicate that the term “in-
spection and testing” will be replaced by “inspection”.

3.5 specific inspection and testing: Inspection and
testing carried out, before delivery, according to the
technical requirements of the order, on the products
to be supplied or on test units of which the product
supplied is part, in order to verify whether these
products comply with the requirements of the order.
(See 3.4, note 1.)

3.6 inspection representative: One or more individ-
uals who is/are either:

a) the inspector(s) designated in the official regu-
lations;

b) the manufacturer’s authorized representative(s),
who is/are independent of the production pro-
cess, acting on behalf of the purchaser(s);

c) the purchaser’s authorized representative.

3.7 test unit: The number of pieces or the tonnage
of products to be accepted or rejected together, on
the basis of the tests to be carried out on sample
products in accordance with the requirements of the
product standard or order. (See figure 1))

NOTE 2  This term is sometimes referred to in other In-
ternational Standards as “inspection lot” or “batch”.

3.8 sample product: ltem (a sheet, for example)
selected from a test unit for inspection and/or test-
ing. (See figure 1.)

3.9 sample: A sufficient quantity of material taken
from the sample product for the purpose of produc-
ing one or more test pieces. (See figure 1))

NOTE 3  In certain cases, the sample may be the sample
product itself.

3.10 rough specimen: Part of the sample having
undergone mechanical treatment, followed by heat
treatment where appropriate, for the purpose of
producing test pieces. (See figure 1)

3.11 test piece: Part of the sample, with specified
dimensions, machined or unmachined, brought to a
required condition for submission to a given test.
(See figure 1))

NOTE 4 In certain cases, the test piece may be the
sample itself or the rough specimen.

3.12 cast (heat) analysis: A chemical analysis rep-
resentative of the cast (heat) determined by the
steelmaker in accordance with his own procedures.

3.13 product analysis: A chemical analysis carried
out on the product.

3.14 sequential testing: A group or series of tests
from which the average and individual results are
used to demonstrate that the requirements of the
order and/or product standard have been satisfied.

4 Information to be supplied by the
purchaser

4.1 The purchaser shall select the steel type, the
shape of the product and the dimensions, taking the
intended processing and use into account. He may
take'theSmanufactdrer’s advice in making his choice.

The order shall provide all the information necess-
ary for describing the product and its character-
istics, and also details concerning delivery such as:

a) mass, length, area, number of pieces to be de-
livered;

b) the product form (it may be a number referring
to a drawing. for example);

c) the nominal dimensions;

d) the tolerances on the characteristics in items a)
and c);

e) the designation of the steel;

f) delivery condition (type of heat treatment, sur-
face treatment etc.);

g) specific requirements for surface and/or internal
qualily (see 7.4),

h) the type of inspection document required and,
where not specified in the product standard, the
inspection and testing requirements (see
clause 8);
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Key

A Test unit

B Sample product
C Sample

D Rough specimen
E Test plece

Figure 1 — Examples of terms defined in clause 3
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iy where applicable, the application of one of the
quality assurance systems given in ISO 9001 [6],
ISO 9002 [7] or ISO 9003 [8];

j) requirements for marking, packing and loading;

k) any optional (supplementary) requirements pro-
vided for by the product standard.

4.2 The information in 4.1 shall be specified either:

a) by reference to one or more International Stan-
dards or;

b) in the absence of an International Standard, by
stipulation of the characteristics and conditions
required.

If, in an order, reference is made to a given Inter-
national Standard without specifying its edition date,
this reference shall be interpreted as being the edi-
tion current at the date of placing the order.

NOTE 5 If there is any doubt concerning the current
edition of the International Standard, the edition to be
used shall be agreed between the'manufacturer and, the
purchaser.

5 Manufacturing process

The manufacturing process shall be left to the dis-
cretion of the manufacturer, unless otherwise
agreed at the time of ordering or otherwise specified
in the product standard.

NOTE 6 The manufacturing process covers all oper-
ations up to the delivery of the product.

6 Supply by a processor or merchant

When a product is supplied by a processor or an
intermediary, they shall submit to the purchaser,
without any changes to it, the manufacturer’s docu-
mentation, as described in ISO 10474.

This documentation from the manufacturer shall in-
clude suitable means of identification of the product,
in order to ensure the traceability between the
product and the documentation.

If the processor or intermediary has changed the
state or dimensions of the product in any way what-
ever, he shall supply an additional document of
compliance for these particular new conditions. This
shall apply to all special requirements not included
in the manufacturer’s documentation.

7 Requirements

7.1 General

The product shall comply with the requirements of
the order.

The manufacturer shall carry out appropriate pro-
cess control, inspection and testing to satisfy himself
that the delivery complies with the quality and di-
mensional requirements of the order, irrespective
of the type of inspection document required (see
clause 8).

7.2 Chemical composition

Requirements concerning the chemical composition
shall be considered to refer to the cast (heat)
analysis unless they refer expressly to the product
analysis.

7.3 Mechanical properties

7.3.1 Effect of dimensions

Where, in 'the/ product’ standard, the mechanical
propetties are specified by dimensional categories
such(Cas thickness, diameter etc., the dimension to
be considered is the nominal dimension of the
product at the prescribed location for taking sam-
ples for_ mechanical tests.

7.3.2 Applicable material condition

in the absence of any specification in the order or
the product standard, the mechanical properties re-
late to the as-delivered condition of the products.

7.3.3 Assessment of impact energy value

Where an impact-energy value is specified, without
any further information, it shall be taken to represent
the average value of those individual tests which
shall be assessed as described in 8.3.4.2.

7.4 Surface and internal quality

7.4.1 General

All products shall have a workmanlike finish. Minor
surface and internal imperfections, which may occur
under normal manufacturing conditions, shall not be
grounds for rejection.

Detailed requirements referring to these character-
istics shall, where appropriate, be agreed upon at
the time of enquiry and order, by reference to the
appropriate International Standard (or another rel-
evant standard if no International Standard exists).



NOTE 7 The following International Standards on sur-
face qualities exist: 1SO 7788[4], 1SO 9443([°] (and any
others which are relevant).

7.4.2 Detection of defects

The use of special techniques (radiography, ultra-
sonics, magnetic detection, etc.) to detect defects,
as well as the number of products to be tested per
test unit and the procedures for interpreting the re-
sults, when required, shall be as specified in the
product standard or as agreed at the time of order-

ing.
7.4.3 Removal of discontinuities

Surface discontinuities may be removed by mech-
anical or thermal means, provided that the dimen-
sions and properiies of the product remain within
the limit specified in either the order, product stan-
dard, dimensional standard or surface quality stan-
dard.

7.4.4 Repairs by welding

Where there is no provision in the product standard
or order, the purchaser or thejinspectormay permit
local repairs by welding. This agreement may apply
either to the whole or only to a part of the _consign-
ment.

8 Inspection and testing

8.1 Types of inspection documents and
inspection and testing

8.1.1 When ordering, the purchaser shall state
which type of inspection document [see 4.1h)], if
any, is required (see ISO 10474), thereby indicating
the required type of inspection and testing: non-
specific or specific. If non-specific inspection and
testing is required, see 8.2. If specific inspection and
testing is required, see 8.3.

8.1.2 In special cases, specific inspection and test-
ing may be replaced by continuous inspection (see
3.3) carried out by the manufacturer.

8.2 Non-specific inspection and testing

The purchaser may require that, on the basis of
non-specific inspection and testing, a certificate of
compliance with the order or a test report (see 2.1
and 2.2 of ISO 10474:1981) is to be furnished by the
manufacturer. When the purchaser requires a test
report, he shall indicate for which product charac-
teristics the test results shall be given in this docu-
ment, if the product standard does not cover such
detail.
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8.3 Specific inspection and testing
8.3.1 General

8.3.1.1 Information to be supplied

When the purchaser specifies that compliance with
the requirements of the order is to be verified by
specific inspection and testing, the enquiry and or-
der shall cover:

— the type of document required, for example an
inspection certificate of type 3.1. A or 3.1. B or
3.1. C, or an inspection report of type 3.2 (see
ISO 10474);

and, if not specified in the product standard,
— the testing frequency (see 8.3.2);

— the requirements for sampling and for the prep-
aration of the samples and test pieces (see
8.3.3);

— the identification of test units, if any;
—+ the test' methods (see 8.3.4);

and, Jin the)case of inspection certificates and in-
spection reports to be signed by external inspectors,
the address of the inspection body.

8:31.2 ‘Prace‘of specific inspection and testing

If the necessary facilities are not available at the
manufacturer’'s works, the inspection and testing
shall be carried out at another place agreed be-
tween the two parties, or at an establishment ac-
credited by a recognized organization, preferably in
the country of manufacture. In the latter case, the
products shall not be delivered before receipt of the
test results by the manufacturer.

8.3.1.3 Submission for specific inspection and
testing

Where appropriate, the inspection representative
shall be informed, by the manufacturer or his auth-
orized representative, of the date of availability of
part or all of the consignment for specific inspection
and testing. Reference shall be made to the order.
The manufacturer and the inspection representative
shall agree upon the time and date of the inspection
and testing, in order to avoid interference with the
normal operation of the works. If the external in-
spection representative does not attend on the
agreed date, the manufacturer’s authorized rep-
resentative may carry out the acceptance operations
himself and provide the purchaser, or his represen-
tative, with the inspection document, unless this was
expressly forbidden.
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A submission note referring to the order, or to the
available parts of the order, shall be delivered to the
inspection representative not later than the begin-
ning of the inspection/testing procedure.

8.3.1.4 Rights and duties of the inspection
representative
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In order to

in orget

ing, the inspection replesentatlve shall h
access, at the agreed time, to the places where the
products to be tested/inspected are manufactured
and stored. He may select the sample products from

the test unit from which the samples are to be taken
in conformity with the t:nnmfmsnhnne He shall have

the right to be present dunng the selection of the
samples, preparation (machining and treatment) of
test pieces and during the tests. He shall observe
all the relevant instructions in force in the manufac-
turer’'s works and especially the safety rules. The
works shall have the right to have him accompanied
by one of their representatives. The testing/inspec-
tion procedures shall be carried out so that disturb-

o carry out the

ance of the normal run of production is minimized. .

8.3.1.5 Traceability during testing

During the test operations, the manufacturer. shall
be able to provide traceability between the sample
products, samples and test pieces and the test units
to which they belong.

8.3.2 Testing frequency

8.3.2.1 Formation of test units

For each type of test, the test unit shall be specified
in the product standard or the order. Such specifi-
cations are normally based on the indication of
whether the test unit shall be composed only of
products of

— the same cast (heat), and/or
— the same casting sequence, andjor

— the same heat treatment condition or heat treat-
ment batch, andjor

— the same product form, and/or

— the same thickness;

and whether the maximum size of the test unit is
restricted by weight or number of pieces.

In certain cases, the test unit may consist of an in-
dividual product.

8.3.2.2 Number of sample products, samples and
test pieces

From each test unit, a certain number of sample
products shall be selected for sampling. This num-

ber is specified in the product standard or the order.
For each 1\/np of test, the fnlln\umn shall be as
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specified in lhe product standard or order:
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st unit;

— the number of samples to be taken for each
sample product;

8.3.3 Sampling conditions and test pieces

ISO 377-1 and IS0 377-2 give details of sample
preparation for mechanical tests and chemical
analysis. The general conditions of 1SO 377-1 and
ISO 377-2 and the specifications of the product
standard or order for the location, direction and
preparation ofitest/pieces shall apply.

8.3.4 Test procedures

8.341'° Test method and equipment

Tests shall be carried out, and the results presented,
in accordance with the corresponding International
Standard. Where no such International Standard ex-
ists, other test methods shall be used which shall
be agreed upon at the time of ordering [see 4.1 h)].

All inspection, measuring and test equipment used
by the supplier to verify characteristics for which
specific requirements are included in the order or
product standard, shall be calibrated and adjusted
against certified equipment having a known valid
relationship to nationally recognized standards,
where such standards exist, and be so maintained.
Where such standards do not exist, the basis for
calibration shall be documented. The supplier or his
authorized representative shall maintain calibration
records for inspection, measuring and test equip-
ment. The accuracy of the measuring or testing
equipment shall be sufficient in relation to the
specified values and tolerances.

The chemical composition may be determined by
chemical, physical or spectrochemical methods of
analysis (see ISO/TR 9769). In cases of arbitration,
the method to be used shall be agreed upon.

Annex B contains a list of some of the major Inter-
national Standards used for testing and analysis.



8.3.4.2 Assessment of results of sequential tests

The assessment of some results is carried out in a
sequential manner (see 3.14). The following example
refers to impact tests.

a) The averaged value of a set of three test pieces
shall meet the specified requirement. One indi-
vidual value may be below the specified value,
provided that it is not less than 70 % of that
value.

b) If the conditions described in item a) are not
satisfied and not more than two of the three in-
dividual values are lower than the specified
minimum value, and not more than one of the
three individual values is lower than 70 % of the
specified value, then the manufacturer may take
an additional set of three test pieces from the
same samples. To consider the test unit as con-
forming, after testing the second set, the follow-
ing conditions shall be satisfied simultaneously:

1) the average value of the six tests shall be
equal to or greater than the specified mini-
mum value;

2) not more than two of the six individual values
may be lower than the specified minimum
value;

3) not more than one of the six individual values
may be lower thaps/70:%:rofithe/cspecified
value.

c) If these conditions are not satisfied, the sample
product is rejected and retests are carried out
on the remainder of the test unit (see 8.3.4.3.3).

The assessment of some other tests, for example
tensile testing in the thickness direction, is carried
out in a similar manner.

8.3.4.3 Retests

8.3.4.3.1 General

Where one or more tests give unsatisfactory results,
subject to the following exception, the manufacturer
may either withdraw the test unit concerned or re-
quire retests in accordance with the procedures de-
scribed in 8.3.4.3.2 and 8.3.4.3.3.

If the result of a test should deviate significantly from
the specified requirements for the steel type to be
supplied, so that there is a suspicion that products
have become mixed, then the procedure described
in clause 9 shall be used.

ISO 404:1992(E)

8.3.4.3.2 Non-sequential tests

Where the unsatisfactory result comes from tests for
which no average, but only individual values are
specified (e.g. tensile test, bend test or end quench
hardenability), the following procedures shall be
carried out.

a) The test unit is a single piece (see figure 2).

Two new tests of the same type as the one giving
an unsatisfactory result shall be carried out. Both
new tests shall give satisfactory results. If not,
the product shall be rejected.

b) The test unit is more than one piece, for example
a rolling unit, cast or heat treatment condition
(see figure 3).

The manufacturer may, at his discretion, retain
in the test unit the sample product from which
the unsatisfactory test results have been ob-
tained, unless otherwise agreed.

1) If the sample product is withdrawn from the
test unit, the inspection representative shall
designate two other sample products of his
choice within/the same test unit. One more
test of the same type shall then be carried out
on test pieces from each of the two sample
products, under the same conditions as for
the first tests. Both new tests shall give sat-
isfactory results.

2)~ If the sample product is retained in the test
unit, the procedure is as indicated in item 1),
but one of the new test pieces shall be taken
from the sample product retained in the test
unit. Both new tests shall give satisfactory
results.

8.3.4.3.3 Sequential tests

Where the unsatisfactory result arises from the
sequential method as defined in 8.3.4.2 for impact
tests (see figure 4), the following shall be carried
out.

As stated in 8.3.4.2, the sample product which has
not given satisfactory results shall be rejected. The
procedure shall be as indicated in 8.3.4.3.2b) 1),
carrying out one new set of three tests on each of
two different sample products from the remainder
of the test unit, both of which shall give satisfactory
results. In this case, 8.3.4.2 b) no longer applies.

8.4 Invalidation of test results
Test results which are due to improper sampling

and/or preparation of test pieces andjor to tests
carried out improperly shall be considered invalid.
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