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preparing| International Standards is normally carried out through ISO
technical pommittees. Each member body interested in a subject for which
a technicgl committee has been established has the right to be represented
on that gommittee. International organizations, governmental and non-
governmgntal, in liaison with 1SO, also take part in the work. I1SO

collaborates closely with the International Electrotechnlcal Commission
(IEC) on gll matters of electrotechnical standardization.

The maiph task of technical committees is to prepare International
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propose the publication of a Technical Report of one of the following types:
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S

— type 3, when the subject is still under technical development or where
for any other reason there is the future but not immediate possibility of
an agfeement on an International Standard;

— type 3, when a technical committee has collected data of a different
kind ffom that which is normally published asan’International Standard
(“statg of the art”, for example).

Technica| Reports of types 1 and 2 are subject to review within three years
of publicdtion, to decide whether they-can be transformed into International
Standards. Technical Reports of (type 3 do not necessarily have to be
reviewed|until the data they provide are considered to be no longer valid or
useful.
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The reason for publishing this Technical Report is to promote world trade
with prestressing steei by reducing the differences between the certification
schemes which could make the certified prestressing steels acceptable
all over the world without additional certification. Then the product
specifications too will need further harmonization.
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publlcatlons (accordmg to subclause G.3.2.2 of part 1 of the ISO/IEC
Directives, 1995) as a “prospective standard for provisional application” i

the field of prestressed steels because there is an urgent need for
guidance on how standards in this field should be used to meet an

ne

[dentified need:

This document is not to be regarded as an “International’Standard”. It is
proposed for provisional application so that information and experience of
its use in practice may be gathered. Comments-@pn ‘the confent of this
document should be sent to the ISO Central Secretariat.

A review of this Technical Report (type 2) will be carried out nqgt later than
three years after its publication with the~options of: extension [for another
three years; conversion into an International Standard; or withdrawal.

Annex A of this Technical Report is-for information only.

iii
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TECHNICAL REPORT ©1SO ISO/TR 12662:1997(E)

Certification scheme for prestressing steels

1 Sciope

This Technical Report gives rules which may be applied for a certification scheme for continuous p
prestressing steels, in order to verify their conformity with requirements specified"in product standa
ISO 6934.

2 Ndgrmative references

The following standards contain provisions which, through teference in this text, constitute provis
Technital Report. At the time of publication, the editions indicated were valid. All standards are subjec
and paties to agreement based on this Technical Reportare encouraged to investigate the possibility
the most recent edition of the standards listed below. Members of IEC and ISO maintain registers of c
International Standards.

ISO 377:—1), Steel and steel products — Location and preparation of samples and test pieces for|
testing

ISO 69B4-1:1991, Steel for the prestressing of concrete — Part 1: General requirements.

ISO 6934-2:1991, Steel for the préstressing of concrete — Part 2: Cold drawn wire.

ISO 69B4-3:1991, Steel for the prestressing of concrete — Part 3: Quenched and tempered wire.
ISO 6934-4:1991, SteelNor the prestressing of concrete — Part 4: Strand.

ISO 6934-5:1991,. Steel for the prestressing of concrete — Part 5: Hot-rolled steel bars with or without
processing.

ISO 9002:1994, Quality systems — Model for quality assurance in production, installation and servicing.

roduction of
rds such as

ions of this
to revision,

of applying
rrently valid

mechanical

subsequent

ISO 14284:1996, Steel and iron — Sampling and preparation of samples for the determination
composition.

of chemical

ISO/IEC Guide 62:1996, Guidelines for third-party assessment and registration of a supplier's quality system.

ISO/IEC Guide 65:1996, General requirements for the acceptance of certification bodies.

1) To be published. (Revision of ISO 377-1:1989)
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3 Definitions
For the purposes of this Technical Report, the following definitions apply.

3.1 certification: Assessment and regular surveillance by a certification body of the quality system and
compliance of the products with a product standard using sampling and testing of the product supported by
statistical analysis.

3.2 certification body: Impartial body, governmental or non-governmental, possessing the necessary
competence and responsibility to carry out conformity certification according to given rules of procedures and
management-and-accredited by a national or international body to perform these tasks

3.3 factory production control: Permanent internal control of production exercised by the manufacturet.

3.4 quality system: Organizational structure, procedures, processes and resources needed tq implement| quality
managemert. [2]

NOTES

1 The quality system should only be as comprehensive as needed to meet the quality objectives.

2 For contrdctual or mandatory quality assessment purposes, demonstration of the implementation of identified quality| system
elements may be required.

3 The quality system includes factory production control.

3.5 quality manual: Document stating the quality policy and descfibing the quality system of an organizatioh. [2]
NOTE — The quality manual forms part of the quality system documentation.

3.6 technical file: Document outlining manufacturing pro¢esses and methods.

3.7 provigional certification: Certification for manufacture which may be granted during a first stage|by the
certification|body for a product family and a limited-period of time after the initial assessment.

3.8 full certification: Certification for manufacture which is granted by the certification body for a produgt family
either after the initial assessment or afterthe satisfactory completion of the provisional certification, when apglicable.

3.9 product family: Group of refated products.
Table 1 givgs examples of preduct families.

3.10 standard propérties: Those properties which are contained in a product standard and form part of the
routine intefnal contrel fequirements for every inspection lot.

3.11 spedgial properties: Those properties which are contained in a product standard and do not form paft of the
routine intetnalcontrol requirements, e.q. stress relaxation and fatigue resistance.

3.12 independent testing: Testing which is carried out by an independent testing laboratory on samples selected
by the certification body.

NOTE — When agreed with the certification body, independent testing for special properties may be carried out in the
producer's testing laboratory under the supervision of the certification body.

3.13 testing laboratory: Laboratory which measures, examines, tests, calibrates or otherwise determines the
characteristics or performance of materials or products.

3.14 inspection body: Impartial body having the organization, staffing, competence and integrity to perform,
according to specified criteria, functions such as assessing, recommending for acceptance and subsequent audit of
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producer's quality control operations and selection and evaluation of products on site or in factories or elsewhere,
according fn anf‘lfl{" t‘rlfnl’la

QLLLUilniy

3.15 external supervision: Continuous surveillance, judgement and assessment of the quality system by a
Aartifiantian lhadl amhhinlh AAnal iate nf narindin andite ~f +k fantans and Af anmnline AalA tactina Af lhathh atamAard anA
ceiunvatlurni UUUy Wlllbll LCUIioiolo vi poilivuiv GUUIlO vl u IU lautuuy aliu vi DGIIIPII IB aliu tesu Ig Ul DUl Statiuaiu ariu

special properties.

3.16 characteristic vaiue: Vaiue having a prescribed probabiiity of not being attained in a hypothetical uniimited
test series. (Based on [3].)

Table 1 — Examples of product families

Type of prestressing steel

Surface configuration

Products in the product
family')

Cold-drawn wire

Plain
rlamn

4-1770

5-1770
S-alilo

6 - 1770

Indented

4 1770
5-1770
6-1770

Plain

4 -1670

107V

5-1670
6-1670
7-1670

Indented

4-1670
5-1670
6 - 1670
7-1670

Plain

7-1570
10 - 1570
12,2 - 1570

Indented

7 -1570
10 - 1570
12,2 - 1570

Plain

9-1470
10 - 1470
12,2 - 1470

Indented

9-1470
10 - 1470
12,2 - 1470

Quenched and tempered wire

Plain

6 to 16 - 15702

Ribbed

6,210 16 - 15702

Grooved or indented

7,1t0 12,6 - 14202

2- or 3-wire strand

Plain

5,2 - 1960
5,8-1910
6,2-1910

75 1860
L OO

5,2-1770
7,5-1770

7-wire strand

Plain

9,6-1860
11,1 -1860
12,7 - 1860
15,2 - 1860

9,3-1720
10,8 - 1720
12,4 - 1720
15,2 - 1720
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Table 1 — Examples of product families (continued)

Type of prestressing steel

Surface configuration

Products in the product

©1S0

family"
12,7 - 1860
7-wire compacted strand Plain 15,2 - 1820
18,0 - 1700
17,8 - 1860
19,3 - 1860
19-wire strand Plain 20,3 - 1810
21,8-1810
Pram 15104010303
Ribbed 15 to 40 - 10303
Plain 15to0 40 - 10803
Bars Ribbed 15 to 40 - 10803
Plain 15 to 40 - 11809)
Ribbed 15 to 40211803
Plain 15 1040 - 12303
Ribbed 15,t0 40 - 12303

1) The nominal diameter, in mm, and tensile strength, in N/mm?2, are successively indicated.
2) For the diameters, see ISO 6934-3.
3) For the diameters, see ISO 6934-5.

4 Certification for production

4.1 General

Assessmert of the quality system, testing and, external supervision should be carried out by a certification body
acting eithar with its own resources or using inspéction bodies or testing laboratories authorized by it.

The produgts to be certified should be .greuped into suitable product families, using table 1 as a guidelipe. This
grouping should be accepted by the cettification body.

If the prodyct standard specifies_properties for which this Technical Report does not give test frequencies, the latter

should be decided by the certification body.

If this Technical Report.gives test frequencies for properties which the product standard does not specify, these

properties should not be-tested.

4.2 Certification procedure

Full certification for production of material meeting the requirements of the product standard will be givgn for a

product family after the following steps have been taken:

a) application submitted by the producer to a certification body accompanied by a technical file and a quality

manual;

b) initial assessment by the certification body leading to the issue of either a provisional or a full certificate;

c) when a provisional certificate is issued — transfer to a full certification after verification of the long-term quality

level.

The certification procedure is illustrated by figure 1.
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I

Corrective action on the quality system

Assessment of the quality system

by the certification body Not OK
‘ Correction of the production process
oK
Initial assessment testing in an Not OK

independent testing laboratory

l

0K

l

Provisional certification

)

Corrective action

Factory production control ————————

Not OK

0K

|

External supervision ————————— =

Not.0K

4

0K

l

Full certification

Measures to be taken

4

1. Warning

2. Higher test frequency

3. Suggestion to change the
conditions of production

4. Withdrawal of provisional
certification

|

Corrective action

Factory production control ———— =

OK

External supervision ——

Not OK

Measures fo be taken

1. Warning

2. Higher test frequency
Not OK 3. Suggestion to change the

OK

l

Further production and

conditions of production

4. Withdrawal of full certification

delivery under full
certification

Renewal of the certificate

Figure 1 — lllustration of the certification procedure
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4.3 Maintenance of full certification

Certification for production will be maintained subject to

a) continuation of the production of the product families after granting of full certification;

b) implementation of corrective actions on any non-compliance to meet the requirements;

¢) satisfactory result of external supervision.

4.4 Durafion of certification

Full certificgtion is granted in general for a maximum of 3 years.

4.5 Renewal of the certificate

At the end ¢f the period of full certification, the renewal of the certificate will only be subjéct to compliance yvith the
requirements of 4.3.

4.6 Documentation and product identification

The certification body will provide instructions concerning the use of the‘certification symbols. These should be used
by the prodlcer on the delivery technical documentation after provisional or full certification has been granted. They
will include |the means of identification of the certification body (a 10go or a number), the certificate numbel, and a
statement included in the delivery technical document of the inforthation on the product label. The certificate pumber
will be retaiped by the producer as long as certification is granted.

5 Initialjassessment

5.1 General

The purpode of initial assessment is toensure that the producer is in a position to supply products of a copsistent
quality in agcordance with the requiréments specified in the product standard.

The initial dssessment applies.fo'the manufacture of each product family.

Initial assegsment consistsof the following individual stages:

a) audit of the quality system (see 5.2);

b) testing|of test pieces (see 5.3);

c) evaluation of the test results (see 5.4).

The certification body which carries out the initial assessment may take into account previous independent testing
results provided that the tested products have been manufactured under the conditions described in the technical
file and the corresponding tests have been carried out within the last two years in an independent testing laboratory.

NOTE — When the producer's quality system is certified according to ISO 9002 by a certification body complying with ISO/IEC
Guide 65 and ISO/IEC Guide 62, the cettification body which carries out the initial assessment may only verify the validity of the

certificate.


https://standardsiso.com/api/?name=b8d8be94f830cff1c682e3fa7c0f096e

©1SO
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The certification body should establish that the producer operates a quality system which satisfies the requirements
of ISO 9002 and should confirm this in an assessment report.

5.3 Testing of test pieces

5.3.1 General

Testing to determine the properties of the products of the same product family that are the subject of the product

standarmwrmmmmmwmmmrmwucer has
sufficiemt experience in the manufacture of the product concerned. The material should be produced\gn the plant

propose

d for the continuous production. The tests should cover each product family for which cetrtified p

intendef.

roduction is

The fagtory where there has been no previous production of the type of prestressing isteel (see, fgr example,

table 1)

which is to be included in the certification should be treated as a new producer:

For a new producer, the initial assessment described in this subclause and the_sampling rate for intgrnal control
be extended to a maximum of the double numbers of tests. A ‘producer who ceases arly stage of
manufacture of a prestressing steel type for a significant period of time~should renew initial assesgment when

should

recomn

encing production.

NOTE —+ The significant period of time is determined for individual cases, account being taken of the following, amongst other

factors:

a) malor change in the quality system;

b) chgnges in production technology.

5.3.2 Extent of testing and sampling

For eagh product family, one size should bejtested.

For eagh product family, the materialfrom which the samples are taken should come from two different
samplep to be taken per heat should permit the determination of the special properties and for standarg
testing in the producer's testing laboratory and testing by an independent testing laboratory, with

witnesg

results where necessary.

The s
materglrl

section

Arly_ sample preparation should be in accordance with ISO 377 and ISO 14284.

ples should-be’taken in the presence of the certification body as random samples from thg
presentedifor testing. Care should be taken to ensure that the samples genuinely reflect the ¢
the material to be tested. Two samples should be taken from each of four units of production from eac
heats, J.e. atotal of 16 samples. Tests for standard properties should be carried out on the full prg

heats. The
properties,
a retest on

production
roperties of
h of the two
duct cross-

Standard properties should be assessed by both the producer and an independent testing laboratory. Special
properties should be assessed by an independent testing laboratory (also see 3.12).

For a product family, the type and number of tests to be carried out are given in table 2.
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Table 2 — Independent testing to be carried out

©1S0

Frequency and Type and number of tests
Stage material Standard Speciai properties
concerned properties Stress-relaxation Fatigue resistance
Initial assessment Once, for each 16 tests 2 tests 6 tests
product family (2 x 4 per heat) (1 per heat) (3 per heat)
During provisional Every six months, for
certification!) 2) each product type (wire,
2- or 3-wire strand, 8 tests 1 test 3 tests
7-wire strand, 7-wire
compacied strand,
bars)
After full gertification? | Yearly, for one size of 8 tests 1 test 3 testd
every product type
1) When|applicable.
2) The tgsts should be carried out for every product type on samples coming from the same heat.or inspection lot.

5.4 Eva

5.4.1 Thg

5.42 Th

5.4.3 In the case of fatigue tests, the product should be déemed to comply with the product standard

specimeng

If one vali

uation of the test results

results should

o
(0]
D
<
[y
)
-
®
[=X
—

for compliance with the redquirements

=
—_
I
(D
e
-
Q
Q

fulfil the relevant requirements.

j test specimen fails, one further series ofcthree specimens should be selected if possible from

results (individual values and/or if applicable statistical parametefs related to the mean and dispgrsion) of
the tests afre to be collated in a test report.

f all test

the heat

which inclfides the failure. If one or more of these.spécimens fails, the material should be deemed not to comply with

the produgt standard, and an investigation should.be carried out.

Where th or more valid test specimens«of those initially selected fail to endure the specified number of cycles, the
material r¢presented should be deemed;not to comply with the product standard, and an investigation should be
carried ouf.

NOTE — |n the case of any failure,-the test should be considered invalid if it initiated from a defect unique to the test gpecimen
or in an arda adjacent to the testing'machine grips, in this case another single test should be carried out.

5.4.4 |f gpplicable, the~Witnessed test results and those obtained in the independent testing laborgtory are
compared|by appropriate methods.

6 Provisional certification

NOTE — The stage of provisional certification does not have to be applied. The certification body may directly issue a full
certificate (see clause 7).

6.1 Gen

eral

Once the initial assessment has been completed, a provisional production certificate with a certificate number is

granted to

the producer.

Full certification will normally be expected to be given in a period of 6 to 12 months, after granting the provisional
certification.
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6.2 Extent of testing

In order to verify the maintenance of the long-term quality level, the producer should manufacture the product that is
the object of the certification with external supervision. During this period, external supervision should be carried out

more frequently than that described in clause 9.

During this period, the type and number of tests which should be carried out every six months by an independent

testing laboratory for a certified product per each product type (see table 1) are given in table 2 (see also

6.3 Evaluation

3.12).

At the gnd of the period specified in 6.1, all results of internal control and external supervision should be evaluated

separately and be compared with each other. The long-term quality level determined by approptiat

method$ should correspond to the requirements of the product standard.

7 Full certification

b statistical

Once the properties have been evaluated positively by the certification body, a full @approval to produce i$ granted to

the proglucer. This permits the producer to use the certificate number or to cohtinue to use it when a

certificate has been initially granted.

provisional

In ordel to verify the maintenance of the long-term quality level, the producer should manufacture the prgduct that is
the objgct of the certification with external supervision. During this period, external supervision should bej carried out

according to clause 9.

8 Factory production control

8.1 General

Factory| production control by the manufacturer'is intended to ensure and demonstrate that the product delivered by

the mahufacturer complies with the requirements of the product standard and that the level of qua

ity remains

consistg¢nt. It is also used to ensure that, where necessary, measures can be taken to improve product compliance.

8.2 Testing of standard properties
8.2.1 Frequency of sampling and testing for wire
The inspection lot should be composed of units of products from the same cast.

The manufacturet should sample and test in accordance with table 3.

Table 3 — Frequency of sampling and testing for manufacturer’s inspection of wire

Cross-sectional area
Maximum force Every unit
Constriction

0,1 % proof force
Elongation at maximum force 1in 5 units
Reverse bend

Indentation depth 1in 10 units
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8.2.2 Frequency of sampling and testing for strand

The inspection lot should be composed of units of products, the total mass of which should not exceed 50 t.

The manufacturer should sample and test in accordance with table 4.

Table 4 — Freauency of sampling and testing for manufacturer's inspection of strand

Cross-sectional area

Maximum force Every unit
Constriction
U,T % proot force 1in 5 units

__ o
i

Eilongation at maximum force

8.2.3 Frgquency of sampling and testing for bars

he inspeftion ot shoui

P N Ry

i the same casi.

The manufacturer should sample and test in accordance with table 5.

Table 5 — Frequency of sampling and testing for manufacturer's’inspection of bars

Geometrical properties
Maximum force
Constriction

Minimurmrof 10 per cast,
at a rate*of 1 or more in
each 3 units

0,1 % proof force
Elongation at maximum force
Bend test on a mandrel of diameter

Minimum of 5 per cast, at
a rate of 1 or more in
each 8 units

© ISO

8.2.4 Evaluation of test results for each inspection lot

10 x nominal bar diameter

An inspegtion lot should be deemed to comply with the requirements of the product standard if the [following

conditiond are met.

a)

b)

c)

Less [than 5 % of the results for;the maximum force and the 0,1 % proof force are lower than the [specified
valuep.

All the units of productsZexhibiting one or more of the following have been rejected:

1) maximum<{orce lower than 95 % of the specified characteristic value or greater than tihe upper
specified maximum force;

4) oubof tolerance on cross-sectional area;

F) a_canstriction where a ductile break is not visible to the unaided eye;

4) unacceptable surface defect.

All the results for elongation at maximum force and, when applicable, reverse bend are greater than or equal to
specified minimum values, and all the results for the 0,1 % proof force are greater than or equal to 95 % of the
specified characteristic value. 95 % of the results of the indentation depth for indented wire and strand and of
the rib height for ribbed bars and wire should be within the specified tolerance. For bar, there should be no
rupture in the bend test.

If the inspection lot does not comply with the requirements of c) then it should be rejected or the manufacturer may
test every unit of product. He should then reject the units of product which do not comply with the requirements.
Where this testing includes 0,1 % proof force, compliance with a) should be reverified.

10
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8.3 Testing of special properties

As factory production control the manufacturer should carry out, during provisional certification and after full
certification when applicable, tests of special properties with doubled frequencies of the ones given in table 2.

8.4 Determination of the long-term quality level
8.4.1 Assessment of the characteristic values
The results of tests on all inspection lots of continuous production should be collated product per product, and for

maximum force Fp, and proof force Fpg ¢ statistically evaluated using data based on a 6 month operation (or a
12 montfi operation It the production quantity 1S Tmited).

The follgwing requirement should be satisfied for the maximum force and the 0,1 % proof force:

m—lks = cy

m |is the average value;
s |is the estimate of the standard deviation of all the available data;
k |is a coefficient;

cy |is the specified characteristic value.

As an ekample, table 6 gives the values of coefficient k as a function of a number (n) of test results fof a reliable
failure rate of 5 % (p = 0,95) at a probability of 95 % (1 — o =.0,95).

Table 6 — Coefficient k as a function of a number (r) of test results
for a reliable failure rate of 5 % (p =\0,95) at a probability of 95 % (1 — o = 0,95)
(See ISO 3207:1975, table 7)

n k n k
5 4,21 30 2,22
6 3,71 40 2,13
7 3,40 50 2,07
8 3,19 60 2,02
9 3,03 70 1,99

10 2,91 80 1,97

11 2,82 90 1,94

12 2,74 100 1,93

13 2,67 150 1,87

14 2,61 200 1,84

15 2,57 250 1,81

16 2,52 300 1,80

17 2,49 400 1,78

18 2,45 500 1,76

19 2,42 1000 1,73
20 2,40

The foregoing is based on the assumption that the distribution of a large number of results is normal. However, it is
generally not a requirement of the product standard that the distribution be normal.

11
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9 Exter

nal supervision during full certification

9.1 General

The purpose of external supervision is to:

©1SO

a) confirm that the quality system continues to comply with the requirements of 5.2. This requirement will be
satisfied by an existing certification of conformity to ISO 9002 issued by a certification body complying with
ISO/IEC Guide 65 and ISO/IEC Guide 62;

b) select

samples for independent testing according to 9.2;

c) reviey

External s

9.2 Proj

All properlies (standard and special) should be tested by sampling the products. The“sampling should p

tests giver
These tesf

are includ
cover the

9.3 Eva

The result
body ever]

The resulf
period of 4

The test rgsults should be evaluated as in 6.3;together with appropriate methods.

If the resu
The meas

a) awar
b) intens

c) asug

d) withdfawal ef‘certification.

y the producer's tactory production control In accordance with clause 8.
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