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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.
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INTERNATIONAL STANDARD

ISO 404:2013(E)

Steel and steel products — General technical delivery
requirements

1 Scope

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

ISO 10

Where
mater
Stand3
mater

2 N

The fo|
refere
docun

ISO 37

ISO 49
chemiq

ISO 49
qualit)

ISO 69
ISO 10
[SO 14

474 describes the inspection documents to be used.

the delivery requirements agreed upon for the order or specified in the approprig
al standard differ from the general technical delivery requirements defined in this

te product or
International

ird, then it is the requirements agreed for ordering or specified in-the appropriate product or

al standard that apply.

prmative references

llowing referenced documents are indispensable for the'application of this docum
hces, only the edition cited applies. For undated references, the latest edition of t
ent (including any amendments) applies.

7, Steel and steel products — Location and preparation of samples and test pieces for mec

48-1, Steels — Classification — Part 1: Classification of steels into unalloyed and alloy 3
al composition

48-2, Steels — Classification — Part'2: Classification of unalloyed and alloy steels accd
classes and main property or application characteristics

29, Steel products — Vocabtlary
474, Steel and steel products — Inspection documents

P84, Steel and iron~<Sampling and preparation of samples for the determination of chemic

ISO 8(00000-1:2009, Quantities and units — Part 1: General

3 D

pfinitions

For th

purposes of this document, the definitions in ISO 4948-1, ISO 4948-2 and ISO

ent. For dated
ne referenced

hanical testing

teels based on

rding to main

al composition

929, and the

followtrgappty:

31

inspection
activities such as measuring, examining, testing, gauging one or more characteristics of a product or
service and comparing these with specified requirements to verify conformity

3.2

testing
any operation or action to determine one or more properties or characteristics of a material or product
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3.3
non-specific

inspection

inspection carried out by the manufacturer in accordance with his own procedures, to verify that
products made by the same manufacturing process meet the requirements of the order

Note 1 to entry: The products inspected and tested can be different from the products actually supplied.

3.4
specific insp

ection

inspection carried out, before delivery, in accordance with the product specification, on the products
being supplied or on test units of which the products are part, to verify that these products meet the
requirements of the order

3.5
inspection r¢
one or more i

representativie(s), independent from the manufacturing department; the purchdser’s auth
representativie; or the inspector(s) designated by a third party

3.6

test unit

number of pigces or the tonnage of products to accept or reject together, .0u the basis of the verif
tests carried qut on sample products in accordance with the requirements ofthe product standard o

Note 1 to entry
Note 2 to entry]

3.7
sample prod
item (a sheet,

Note 1 to entry

3.8

sample
sufficient qu{
more test pie

Note 1 to entry
Note 2 to entry

3.9
rough specir
part of the

appropriate, forthe purpose of producing test pieces

bpresentative

hdividuals who is/are either  the manufacturer’s authorized insp

: See Figure 1.

: This term is sometimes referred to in other International Standards as “inspection lot” or
uct
for example) selected from a test unit fopinspection and/or testing

: See Figure 1.

intity of material taken-from the sample product for the purpose of producing
Ces

: See Figure 1.

: In certain cases;the sample may be the sample product itself.

nen
banmiple having undergone mechanical treatment, followed by heat treatment

ection
orized

cation
" order

‘Ibatch”.

bne or

where

Note 1 to entry: See Figure 1.

3.10
test piece

partof the sample, with specified dimensions, machined or unmachined, brought to a required condition

for submissio

n to a given test

Note 1 to entry: See Figure 1.

Note 2 to entry: In certain cases, the test piece may be the sample itself or the rough specimen.

3.11

cast (heat) analysis
chemical analysis representative of the cast (heat) determined by the steelmaker

© ISO 2013 - All rights reserved
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product analysis
chemical analysis carried out on the product

3.13

sequential testing
group or series of tests from which the average and individual results are used to demonstrate that the

requir

3.14

ements of the order and/or product standard have been satisfied

manufacturer
organization that manufactures the respective products according to the requirements of the order and

to pro

3.15

intern
organ
them \
purch

Note 1

4 In

4.1

intended processing and use into account. The purchaser may consider the manufactur

makin

The oy
and al

berties specified in the referenced product specification

nediary

zation that is supplied with products by the manufacturers and that. then, in {
vithout further processing or after processing without changing the-properties sy
hse order and referenced product specification

to entry: Examples of intermediaries can be steel service centres andstockists.

formation to be supplied by the purchaser

he purchaser shall select the steel type, the shapeiof the product and the dimensid

b the choice.

der shall provide all the information necessary for describing the product and its cl
50 details concerning delivery such as

hss, length, area, number of pieces;to be delivered;

a) m
b) t
c t
d t
e) t

f) dglivery condition (type of heat treatment, surface treatment etc.);

g) specifierequirements for surface and/or internal quality (see 7.4);

h) t

product form (it can be a number referring to a drawing, for example);
nominal dimensions;
tolerances on thefehidracteristics in items a) and c);

designation ¢f'the steel;

type of inspection document required and, where not specified in the product

urn, supplies
ecified in the

ns, taking the
er’s advice in

aracteristics,

standard, the

inspection and testing requirements (see Clause 8);

i) where applicable, the application of the quality management systems given in ISO 9001;

j) re

quirements for marking, packaging and loading;

k) any optional (supplementary) requirements provided for by the product standard.
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Key

1 testunit

2 sample product
3  sample

4  rough spe¢imen
5 testpiece

Figiire 1 — Examples of terms defined in Clause 3

4.2 The infgrmation in 4.1 shall be specified either

a) by referenceto one or more International Standards, or

b) intheabsence ofan International Standard, by stipulation of the characteristics and conditions required.
If, in an order, reference is made to a given International Standard without specifying its edition date,
this reference shall be interpreted as being the edition current at the date of order acknowledgement.
5 Manufacturing process

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

NOTE The manufacturing process covers all operations up to the delivery of the product.

4 © IS0 2013 - All rights reserved
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6 Supply by an intermediary

The intermediary shall submit to the purchaser, the manufacturer’s inspection documents in accordance
with ISO 10474.

This documentation from the manufacturer shall be accompanied by suitable means of identification
of the product, in order to ensure the traceability between the product and the documentation (see
Clause 10).

If the intermediary has changed the dimensions of the product, the intermediary shall supply an
additional document for these particular new conditions. This also applies to all special requirements
given in the order and not defined in the manufacturer’s documentation.

Any orfganization which during processing changes the metallurgical state of the product|is considered
as a pfjoduct manufacturer.

7 Requirements

7.1 (eneral
The prjoduct shall comply with the requirements of the order.

The mpnufacturer shall carry out appropriate process control, inspection and testing to yerify that the
delivel'y complies with the requirements of the order, irrespective of the type of inspectjon document
required (see Clause 8).

7.2 (Chemical composition

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

7.3 Mechanical properties

7.3.1 | Effect of dimensions

Wherg, in the product standard, the mechanical properties are specified by dimensional categories
such af thickness, diaméter etc., the dimension that shall be considered is the nominal dimension of the
produft at the prescribed location for taking samples for mechanical tests.

7.3.2 | Applicable material condition

In the|absenice of any specification in the order or the product standard, the mechanidal properties
relate tothe as-delivered condition of the products.

7.3.3 Assessment of impact energy value

Where animpact-energy value is specified, without any further information, it shall be taken to represent
the average value of those individual tests that 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 finish appropriate to the manufacturing route. Minor surface and internal
imperfections that can occur under normal manufacturing conditions shall not be grounds for rejection.

© IS0 2013 - All rights reserved 5
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Detailed requirements referring to these characteristics shall, where appropriate, be agreed upon at the
time of enquiry and order, by reference to the appropriate International Standard (or another relevant
standard if no International Standard exists).

NOTE
others that are

relevant).

7.4.2 Detection of defects

The following International Standards on surface qualities exist: ISO 77884, [SO 9443[3] (and any

The use of special techniques (radiography, ultrasonics, magnetic detection, etc.) to detect defects, as
well as the number of products being tested per test unit and the procedures for interpreting the results,

when require

d, shall be as specified in the product standard or as agreed at the time of ordering.

7.4.3 Remd

Surface disco
and propertig
dimensional 3

Unless otherv

7.4.4 Repa

Where there
by welding.

NOTE

8 Inspect

8.1 Types

When orderi
required (see
or specific. If
is required, s¢

val of discontinuities

htinuities may be removed by mechanical or thermal means, provided thatthe dime
s of the product remain within the limit specified in either the order, product sta
tandard or surface quality standard.

Vise stated in the product standard thermal means to remove discohtinuities are acd

rs by welding

s no provision in the product standard or order, the purchaser may permit local 1

Regulations can prohibit repair by welding.

jon and testing

pf inspection documents andinspection and testing

g, the purchaser shall staté&which type of inspection document [see 4.1 h)], if
[SO 10474), thereby indicating the required type of inspection and testing: non-s
non-specific inspectionand testing is required, see 8.2. If specific inspection and {
e 8.3.

8.2 Non-specific inspection and testing

The purchase
compliancew
When the put
results shall I

r may require that, on the basis of non-specific inspection and testing, a declara
jththe order“2.1” oratestreport“2.2” (seeISO 10474) shallbe furnished by the manufa
chaserrequires a test report, he shall indicate for which product characteristics t
e-given in this document, if the product standard does not cover such detail.

hsions
ndard,

epted.

epairs

any, is
pecific
esting

Fion of
cturer.
ne test

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 shall be verified by
specific inspection and testing, the enquiry and order shall cover

— the type of document required, for example an inspection certificate of type 3.1, or 3.2 (see
ISO 10474) if not specified in the product standard;

the testing frequency (see 8.3.2);

© ISO 2013 - All rights reserved
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e identification of test units, if any;

e test methods (see 8.3.4);

validated also by external inspectors.

8.3.1.2 Place of specific inspection and testing

the requirements for sampling and for the preparation of the samples and test pieces (see 8.3.3);

the address of the inspection body in the case of inspection certificates and inspection reports

If the necessary facilities are not available at the manufacturer’s works, the inspection and testing shall
WO parties, or at an establishment]certified by a

be ca

1ed out at another place agreed between the
recognized organization, preferably in the country of manufacture. In the latter case, the

not be

8.3.1.3

Whersg
authoy
and te

delivered prior to the receipt of the test results by the manufacturer.

b Submission for specific inspection and testing

appropriate, the inspection representative shall be informed/ by the manufa
izedrepresentative, ofthe date ofavailability of partorall ofthe consignmentfor spec
sting. Reference shall be made to the order. The manufacturer and the inspection r

shall ajgree upon the time and date of the inspection and testing,dn'erder to avoid interfer]

normdg

8.3.1.

In ord
free a
The in
prepal
shall o
rules.
testin
is min

8.3.1.5%

Durin
produ

8.3.2

8.3.2.]

| operation of the works and time for the delivery of the telévant documentation.

|l Rights and duties of the inspection representative

er to carry out the agreed inspection and testing, the inspection representati
ccess, at the agreed time, to the places where the products to be tested/inspecte
spection representative shall have the right to be present during the selection of
ation (machining and treatment) of test pieces and during the tests. The inspectionr
bserve all the relevant instructions in:force in the manufacturer’s works and especi
The works shall have the right toshave him accompanied by one of their represe
b /inspection procedures shall be*carried out so that disturbance of the normal run
imized.

b Traceability during testing

b the test operations; the manufacturer shall be able to provide traceability betwe
Cts, samples anditest pieces and the test units to which they belong.

Testing frequency

| Eormation of test units

roducts shall

fturer or his

ficinspection
ppresentative
ence with the

e shall have
d are stored.
the samples,
Epresentative
h1ly the safety
ntatives. The
of production

bn the sample

Foreachtype oftest,tThe testunitshallbe specified inthe productstandard or the order. such specifications
are normally based on the indication of whether the test unit shall be composed only of products of

th
th
th
th
th
th

©IS0 2

e same cast (heat), and/or

e same casting sequence, and/or

e same rolling unit, and/or

e same heat treatment condition or heat treatment batch; and/or
e same product form; and/or

e same thickness or diameter range; and

whether the maximum size of the test unit is restricted by mass or number of pieces.
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In certain cas

es, the test unit may consist of an individual 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 number is
specified in the product standard or the order. For each type of test, the following shall be as specified
in the product standard or order:

— the number of sample products taken for each test unit;

— the number of samples taken for each sample product;

the numH

8.3.3 Sampling conditions and test pieces

[SO 377 gives
is specified in
product stand

8.3.4 Test methods and assessment of results

8.3.4.1 Tes

Tests shall be
Standard. Wh
agreed upon

All inspectiof]
specific requi
againstcertif

such standardls exist, and be so maintained. Where such standards do not exist, the basis for calilj

shall be docu
for inspection]

be sufficient in relation to the specified values and tolerances.

The chemical
ISO/TR 9769)

Some of the n
as references

8.3.4.2 Ass

er ol test pieces taken per sample.

details of sample preparation for mechanical tests. Sampling for chemical.analysis g
ISO 14284. The general conditions of ISO 377 and I1SO 14284 and the-specifications
lard or order for the location, direction and preparation of test piecesshall apply.

. method and equipment

carried out, and the results presented, in accordance with the corresponding Intern:
ere no such International Standard exists, othei{test methods shall be used that s
it the time of ordering [see 4.1 h)].

|, measuring and test equipment used by-the supplier to verify characteristics for
rements are included in the order or preduct standard, shall be calibrated and ad
ed equipmenthaving a known valid relationship to nationally recognized standards,

mented. The supplier or his authorized representative shall maintain calibration r
, measuring and test equipment. The accuracy of the measuring or testing equipmer

composition may bedéetermined by chemical or spectrochemical methods of analy{
. In cases of arbitration, the method used shall be agreed upon.

najor Internatienal Standards used for testing and analysis are listed in the Bibliog
8] to [18].

essment of results of sequential tests

fsteel
of the

itional
nall be

which
justed
where
ration
bcords
t shall

is (see

fraphy

The assessmd

nt’of some results is carried out in a sequential manner (see 3.13). The following ex

ample

refers to impact tests.

a) The averaged value of a set of three test pieces shall meet the specified requirement. One individual
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 individual

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 conforming, after testing the
second set, the following conditions shall be satisfied simultaneously.

1) The average value of the six tests shall be equal to or greater than the specified minimum value.

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

© ISO 2013 - All rights reserved
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3) Not more than one of the six individual values may be lower than 70 % of the specified value.

c)

the remainder of the test unit (see 8.3.4.3.3).

If these conditions are not satisfied, the sample product is rejected and retests are carried out on

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

Whersg
manuf
proced

If the

suppli
Clauss

8.3.4.]

Whersé
are sp
be carj

a)

nd
Pr

b)
Fi
w

1)

2)

8.3.4.]

The test unit is a single piece (see Figure 2). Two hew tests of the same type as thg

The test unit is more than one piece, forlexample a rolling unit, cast or heat treatment

one or more tests give non-conforming results, subject to the followingde
acturer may either withdraw the test unit concerned or perform retests in aceord
lures described in 8.3.4.3.2 and 8.3.4.3.3.

result of a test deviates significantly from the specified requirements,fer the std
bd, so that there is a suspicion that products have become mixed, thefi the procedur
9 shall be used.

3.2 Non-sequential tests

the non-conforming result comes from tests for which<no average, but only indi
ecified (e.g. tensile test, bend test or end quench hardenability), the following prd
ried out.

n-conforming result shall be carried out. Botli'new tests shall give conforming resu
oduct shall be rejected.

bure 3). The manufacturer may, athis discretion, retain in the test unit the sample
hich the non-conforming test results have been obtained.

If the sample product is;withdrawn from the test unit, the inspection repres
designate two other sample products of his choice within the same test unit. On
the same type shallxthen be carried out on test pieces from each of the two san

If the samplé€ product is retained in the test unit, the procedure is as indicated in

tests shall give conforming results.

.34 _Sequential tests

kception, the
hnce with the

el type being
b described in

vidual values
cedures shall

one giving a
Its. If not, the

fondition (see
product from

bntative shall
b more test of
ple products,

under the same conditions as for the first tests. Both new tests shall give confornjing results.

1), but one of

the new téstpieces shall be taken from the sample product retained in the test unit. Both new

Wher

the non-coniorming result arises rrom the sequential method as derined In o.5.

tests (see Figure 4), the following shall be carried out.

.2 for impact

As stated in 8.3.4.2, the sample product that has given non-conforming results shall be rejected. The
procedure shall be as indicated in 8.3.4.3.2 b) 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 conforming
results. In this case, 8.3.4.2 b) no longer applies.

8.4 Invalidation of test results

Test results that are due to improper sampling and/or preparation of test pieces and/or to tests carried
out improperly shall be considered invalid.

© IS0 2013 - All rights reserved
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8.5 Rounding of results of mechanical and chemical tests

For the purpose of deciding whether a test result meets a specified value, the results of mechanical and
chemical tests shall be expressed by or, if needed, be rounded to the same number of significant figures
as in the specified value, using the rules in accordance with ISO 80000-1:2009, Annex B.

The choice of the rounding procedure shall be left to the discretion of the manufacturer, unless otherwise
agreed at the time of ordering or otherwise specified in the product or testing standard.

NOTE When using digital display measuring devices, the number of digits shown can be in excess of the

precision of the testing device and/or the test method.

9 Sorting

The manufac
rolling, draw
products as g
applied, the n
during the fij

10 Markin

The manufac

4

and reprocessing

furer has the right to carry out sorting or reprocessing (e.g. heat treatment, machining,
ng, etc.) of non-conforming products, either before or after retests, and-t¢' submif these
new test unit in accordance with 8.3.2. Where no reprocessing, only\sorting, haf been
bw inspection procedure shall apply only to the requirements that were not complied with
st inspection and testing. The manufacturer shall inform the inspéction representative
which method of sorting or reprocessing was used.

furer shall identify the delivery by marking the product or the consignment either in

accordance wjith the product standard or with the agreement atthe time of order. In the absence ¢f such

requirements

When itis reg

11 Dispute

In case of d
characteristi
this Internati

S

onal Standard.

, the manufacturer shall use the identification of his choice.

uired to provide an inspection document,the products and delivery units shall be mparked
so that tracedbility between these and the document {$ possible.

ispute, the sampling corditions and test methods used to evaluate the dipputes
's shall be those described-in the relevant International Standard, or in 8.3.3 and §.3.4 of

10
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Carry out test on a test unit
consisting of a single piece

Yes
Are the requirements met? [A

ccept the test unig

No

Carry out tests on two
further samples from the
single piece

Are the requirements
met by both samples?

Accept the test unitj

(Reject the test unit)

Figurle 2 — Flow chart for(tests where the interpretation of results of non-sequential t
on individual values only{(e.g. for tensile tests) for cases where the test unit consists of

ISO 404:2013(E)

bsts is based
h single piece
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Carry out test on a test unit
consisting of several pieces

Yes

Are the
requirements
met?

No

Retain
No the selected sample Yes
product in test unit

Carry out one further’test on
Carry out one further each of two samplé products,
test from each of two one of which(s the original
sample products sample product retained in
| test unit
Yes . Are the No No . Are the Yes
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Figure 3 — Flow chart for tests where the interpretation of results of non-sequential tess is
based on individual values only (e.g. for tensile tests) for cases where the test unit consigts of
several pieces
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