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Executive Summary

D7.2 is produced in the context of WP7, Task 7.3 Standardisation activities, to provide
FORMPLANET partners with information about existing standards and standards under
development that can be relevant, helpful and applicable to FORMPLANET activities. It also
includes information about the standardisation technical committees (TCs) related with
FORMPLANET project. Furthermore, it can help in the future to identify standardisation gaps
that can be covered by the results of the project.
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1 Introduction and methodology

1.1 Methodology of the document

This document presents the standardisation activity found relevant for the FORMPLANET
project. In order to structure the research, a list of key concepts was elaborated by UNE to act
as a starting point for the identification of standardisation areas:

= Metallic materials

= Metallic products

= Metallic materials test methods
= Corrosion protection

= Corrosion testing

= Non-destructive testing

= Uniaxial
= Ductility
= [Fatigue

= Fracture

= Toughness
= Conformity assessment

This standardisation study covers European standardisation developed by the European
Committee for Standardisation ( ) and the International standardisation developed by the
International Organization for Standardisation ((S0).

The study is structured in standardisation areas for which relevant standardisation technical
committees (TCs) and other technical bodies within them, published standards and standards
under development (project standards) are referred. The relationship with the project found for
each of the identified areas is explained.

Some ASTM standards have been included too, since they have been previously identified
and used by FORMPLANET partners.

1.2 Brief introduction about standardisation
1.2.1 Organisation

Standards are voluntary technical documents that set out requirements for a specific item,
material, component, system or service, or describes in detail a particular method, procedure
or best practice. Standards are developed and defined through a process of sharing knowledge
and building consensus among technical experts nominated by interested parties and other
stakeholders - including businesses, consumers and environmental groups, among others.
These experts are organized in Technical Committees (TCs), which are subdivided in
Subcommittees (SCs) or Working Groups (WGs). These TCs are included in the structure of
the Standardisation Organizations (National, European and International, with the respective
mirror committees) and work following their internal regulations.

The standardisation bodies operate at national (UNE, UNI, AFNOR, BSI, DIN, ASTM, etc.),
regional (CEN, CENELEC, ETSI) or international (ISO, IEC, ITU) level. Sometimes there are
different standardisation bodies at the same level but covering different fields. This is the case
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of ISO (general), IEC (electrical) and ITU (telecommunications) at international level, or CEN,
CENELEC and ETSI at European level in the same way.

1.2.2 Documents

There are also different kinds of standardisation documents. The most widespread is the
standard, which has a different code depending on the organisation under it was developed;
e.g. EN for European Standards, ISO or IEC for International standards. Other types of
documents are Technical Specifications (TS), Technical Reports (TR) and Workshop
Agreements (CWA). Further Amendments to the standards are identified by adding Al, A2,
etc. at the end of the standard code.

At European level, all the members of CEN and CENELEC shall adopt EN standards as
national standards and must withdraw any existing national standard which could conflict with
them. A summary of the characteristics of the different standardisation documents could be
found in the Table 1.

Standard ISO EN UNE, UNI, NF, ° Elaboration: 3 years
IEC BS, DIN, etc. * 2 steps of member approval

* European: compulsory national
When adopting: adoption

UNE-EN, NF- S
EN, UNE-ISO, Revision: every 5 years
NF-1SO, etc.
Technical ISO/TS CEN/TS When adopting: * Elaboration: 21 months
Specification IEC/TS CLC/TS  UNE-CEN/TS,  ° 1stepof member approval or
NF-CEN/TS, internal approval in TC
UNE-ISO/TS, * European: optional national
NF-ISO/TS, adoption
etc.
Revision: at 3 years (upgrading to EN
or deletion)
Technical ISO/TR CEN/TR When adopting:  Elaboration: free t_|meframe
Report IEC/TR CLC/TR  UNE-CEN/TR, °!Internalapprovalin TC
NF-CEN/TR, » European: optional national
UNE-ISO/TR, adoption
NF-ISO/TR, - .
etc. No revision required
Workshop WA CWA Variable * Elaboration: free timeframe

(usually few months)

* Internal approval in the Workshop

» European: optional national
adoption

* Revision: at 3 years (upgrading to
other type of document or
deletion)

Agreement

Table 1. Characteristics of different standardisation documents




There is also an agreement established between European and International Organizations
(e.g. CEN and ISO) in order to avoid duplication of efforts and promote global relevance of
standards, which allows to adopt or develop in parallel each other’s standards with the same
content and code. National standards could also be proposed as a base for new European or
International standards. Figure 1 shows the tracks of the standards.

International Standard European Standard
(e.g. ISO 14001) (e.g. EN ISO 14001)

National Standard
(e.g. UNE-EN ISO 14001)

Figure 1. Possible tracks of standards adoption

Therefore, the code of any standard is the combination of the above-mentioned issues and
could be explained as shown in Figure 2 for a published standard and in Figure 3 for a project
standard.

Spanish Standard European Standard Part (1) Amendment 1 (A1)
(UNE) (EN)

N/ [/ /

UNE-EN ISO 12086-1:2000 A1

/NN

International Number assigned Year of
Standard to the standard publication
(1SO) (12086) (:2000)

Figure 2. Example of identification of elements in the code of a standard




International Part (1)
Standard (ISO)

N/

prEN ISO 12086-1

/N

European Project Number assigned
Standard (prEN) to the project
standard (12086)

Figure 3. Example of identification of elements in the code of a project standard

2 Standardisation related to FORMPLANET project
2.1 Overview on the related standardisation technical committees

The following list shown in Table 2 presents the European and International committees
identified as technical bodies working on subjects related to FORMPLANET project.

It should be noticed that usually there is a correspondence between CEN and ISO
standardisation technical committees, and committees with the same scope or a very similar
one are found both at the European and at the international level.

It should be noticed too that, despite this double existence of committees, thanks to the
agreement established between European and International Organizations, a large amount of
ISO standards are adopted as CEN standards. This means that two standards with the same
reference number may be found in the tables of this clause, as EN and as EN I1SO, but actually
is the same standard with the same technical content. In particular this is the case of "Metallic
materials test methods" standards.

Finally, it is important to highlight three basic rules when talking about European and
international standardisation:

= Not all ISO standards are adopted as EN ISO standards;
= EN and ISO standards with the same scope but different technical content can coexist;
= EN and EN ISO standards must be adopted by CEN members as national standards.

CEN/TC 459/SC 5 Steels for heat treatment, alloy steels, free-cutting
Metallic materials and steels and stainless steels

products CEN/TC 459/SC 9 Coated and uncoated flat products to be used for cold
forming




CEN/TC 132 Aluminium and aluminium alloys
CEN/TC 261 Packaging
ISO/TC 17 Steel
ISO/TC 79 Light metals and their alloys
ISO/TC 52 Light gauge metal containers
CEN/TC 459/SC 1 Test methods for steel (other than chemical analysis)
CEN/TC 138 Non-destructive testing
ISO/TC 164 Mechanical testing of metals
Metallic materials test ISO/TC 164/SC 1 Uniaxial testing
methods ISO/TC 164/SC 2 Ductility testing
ISO/TC 164/SC 3 Hardness testing
ISO/TC 164/SC 4 Fatigue, fracture and toughness testing
ISO/TC 135 Non-destructive testing
CEN/TC 262 Metallic and other inorganic coatings, including for corrosion
Corrosion protection protection and corrosion testing of metals and alloys
and corrosion testing ISO/TC 107 Metallic and other inorganic coatings
ISO/TC 156 Corrosion of metals and alloys

Conformity assessment  ISO/CASCO Committee on conformity assessment

Table 2. European and international committees related to FORMPLANET project

2.2 Metallic materials and products

This clause presents the standardisation technical committees related to metallic materials and
products and their standards and standards under development.

2.2.1 CEN/TC 459/SC 5 Steels for heat treatment, alloy steels, free-cutting steels and
stainless steels

This committee is responsible for the standardisation of technical delivery conditions for steels
for heat treatment and alloy steels including free-cutting, bright, stainless, heat-resisting, valve
and tool steels used mainly in the engineering and automotive industry.

Reference Title

Stainless steels - Part 2: Technical delivery conditions for sheet/plate and

EN 10088-2:2014 X : I
strip of corrosion resisting steels for general purposes

Continuously hot-rolled stainless steel - Tolerances on dimensions and

EN 1SO 9444-2:2010 form - Part 2: Wide strip and sheet/plate (ISO 9444-2:2009)

Continuously cold-rolled stainless steel - Tolerances on dimensions and

EN1S0 9445-2:2010  ¢orm - Part 2: Wide strip and plate/sheet (ISO 9445-2:2009)

Cold rolled narrow strip for heat treatment. Technical delivery

EN 10132-1:2000 conditions. Part 1: General




EN 10132-3:2000
prEN 10132-1 rev

prEN 10132-3 rev

NOTE This standard has been previously identified as relevant to
FORMPLANET by a project partner

Cold rolled narrow Steel strip for heat treatment. Part 3: Steels for
qguenching and tempering

NOTE This standard has been previously identified as relevant to
FORMPLANET by a project partner

Cold rolled narrow strip for heat treatment. Technical delivery
conditions. Part 1: General

NOTE This standard has been previously identified as relevant to
FORMPLANET by a project partner

Cold rolled narrow Steel strip for heat treatment. Part 3: Steels for
guenching and tempering

NOTE This standard has been previously identified as relevant to
FORMPLANET by a project partner

Table 3. CEN/TC 459/SC 5 relevant published standards

2.2.2 CEN/TC 459/SC 7 Steels for pressure purposes

This committee is responsible for the standardisation of technical delivery requirements for flat
products and bars for pressure purposes.

Reference

EN 10314:2016

EN 10028-7:2016

EN 10028-5:2017

EN 10028-6:2017

EN 10028-3:2017

EN 10028-4:2017

EN 10120:2017
EN 10028-2:2017

EN 10028-1:2017

Title

Method for the derivation of minimum values of proof strength of steel at
elevated temperatures

Flat products made of steels for pressure purposes - Part 7: Stainless
steels

Flat products made of steels for pressure purposes - Part 5: Weldable
fine grain steels, thermomechanically rolled

Flat products made of steels for pressure purposes - Part 6: Weldable
fine grain steels, quenched and tempered

Flat products made of steels for pressure purposes - Part 3: Weldable
fine grain steels, normalized

Flat products made of steels for pressure purposes - Part 4: Nickel alloy
steels with specified low temperature properties

Steel sheet and strip for welded gas cylinders

Flat products made of steels for pressure purposes - Part 2: Non-alloy
and alloy steels with specified elevated temperature properties

Flat products made of steels for pressure purposes - Part 1: General
requirements

Table 4. CEN/TC 459/SC 7 relevant published standards




2.2.3 CEN/TC 459/SC 9 Coated and uncoated flat products to be used for cold
forming

This committee is responsible for the standardisation of uncoated and coated steel flat
products to be used for cold forming, including e.g. products for packaging (tin mill products)

and products for construction (Requirements, dimensions, tolerances and specific tests).

Reference

EN 10048:1996
EN 10111:2008

EN 10130:2006

EN 10131:2006

EN 10140:2006

EN 10162:2003

EN 10202:2001

EN 10202:2001/AC:2003

EN 10333:2005

EN 10334:2005

EN 10335:2005

EN 10143:2006

EN 10271:1998

EN 10209:2013

EN 10049:2013

EN 10205:2016

EN 10169:2010+A1:2012

EN 10139:2016

Title
Hot rolled narrow steel strip - Tolerances on dimensions and shape

Continuously hot rolled low carbon steel sheet and strip for cold
forming - Technical delivery conditions

Cold rolled low carbon steel flat products for cold forming - Technical
delivery conditions

Cold rolled uncoated and zinc or zinc-nickel electrolytically coated low
carbon and high yield strength steel flat products for cold forming -
Tolerances on dimensions and shape

Cold rolled narrow steel strip - Tolerances on dimensions and shape

Cold rolled steel sections - Technical delivery conditions - Dimensional
and cross-sectional tolerances

Cold reduced tinmill products - Electrolytic tinplate and electrolytic
chromium/chromium oxide coated steel

Cold reduced tinmill products - Electrolytic tinplate and electrolytic
chromium/chromium oxide coated steel

Steel for packaging - Flat steel products intended for use in contact
with foodstuffs, products and beverages for human and animal
consumption - Tin coated steel (tinplate)

Steel for packaging - Flat steel products intended for use in contact
with foodstuffs, products and beverages for human and animal
consumption - Non-coated steel (blackplate)

Steel for packaging - Flat steel products intended for use in contact
with foodstuffs, products or beverages for human and animal
consumption - Non alloyed electrolytic chromium/chromium oxide
coated steel

Continuously hot-dip coated steel sheet and strip - Tolerances on
dimensions and shape

Electrolytically zinc-nickel (ZN) coated steel flat products - Technical
delivery conditions

Cold rolled low carbon steel flat products for vitreous enamelling -
Technical delivery conditions

Measurement of roughness average Ra and peak count RPc on
metallic flat products

Cold reduced tinmill products - Blackplate

Continuously organic coated (coil coated) steel flat products -
Technical delivery conditions

Cold rolled uncoated low carbon steel narrow strip for cold forming -
Technical delivery conditions




EN 10346:2015 Continuously hot-dip coated steel flat products for cold forming -
Technical delivery conditions

EN 10338:2015 Hot rolled and cold rolled non-coated products of multiphase steels for
cold forming - Technical delivery conditions

EN 10359:2015 Laser welded tailored blanks - Technical delivery conditions

EN 10268:2006+A1:2013  Cold rolled steel flat products with high yield strength for cold forming -
Technical delivery conditions

EN 10152:2017 Electrolytically zinc coated cold rolled steel flat products for cold
forming - Technical delivery conditions

prEN 10372 Quality tracking system for flat steel products using barcode - Printing,
reading and information processing

prEN 10202 rev Cold reduced tinmill products - Electrolytic tinplate and electrolytic
chromium/chromium oxide coated steel

EN 10139:2016/prAl Cold rolled uncoated low carbon steel narrow strip for cold forming -
Technical delivery conditions

prEN 10169 rev Continuously organic coated (coil coated) steel flat products -
Technical delivery conditions

prEN 10209 rev Cold rolled low carbon steel flat products for vitreous enamelling
- Technical delivery conditions

NOTE This standard has been previously identified as relevant to
FORMPLANET by a project partner

Table 5. CEN/TC 459/SC 9 relevant published and project standards

2.2.4 CEN/TC 132 Aluminium and aluminium alloys

This committee is responsible for the standardisation in the field of unwrought, wrought and
cast products made from aluminium and aluminium alloys, particularly: designations, terms
and definitions, material specifications, technical conditions of delivery, dimensions and
tolerances, methods of testing specific to aluminium.

Reference Title

EN 485-4:1993 Aluminium and aluminium alloys - Sheet, strip and plate - Part 4:
Tolerances on shape and dimensions for cold-rolled products

EN 1669:1996 Aluminium and aluminium alloys - Test methods - Earing test for
sheet and strip

EN 485-3:2003 Aluminium and aluminium alloys - Sheet, strip and plate - Part 3:
Tolerances on dimensions and form for hot-rolled products

EN 541:2006 Aluminium and aluminium alloys - Rolled products for cans, closures
and lids - Specifications

EN 485-1:2016 Aluminium and aluminium alloys - Sheet, strip and plate - Part 1:
Technical conditions for inspection and delivery

EN 485-2:2016+A1:2018 Aluminium and aluminium alloys - Sheet, strip and plate - Part 2:
Mechanical properties

Table 6. CEN/TC 132 relevant published standards




2.2.5 1SO/TC 17/SC 9 Tinplate and blackplate

This committee is responsible for the standardisation of tinplate and blackplate - Qualities,
dimensions, packaging, shipping, stocking and loading.

Reference Title
ISO 11951:2016
ISO 11950:2016

Cold-reduced tinmill products -- Blackplate

Cold-reduced tinmill products -- Electrolytic chromium/chromium oxide-
coated steel

ISO 11949:2016 Cold-reduced tinmill products -- Electrolytic tinplate

Table 7. ISO/TC 17/SC 9 relevant published standards

2.2.6 1SO/TC 17/SC 12 Continuous mill flat rolled products

This committee is responsible for the development and maintenance of specifications for hot-
rolled and cold-reduced steel sheet and strip in coils and cut lengths and metallic coated steel
sheet in coils and cut lengths. Excluding: tinplate and blackplate but including tin-coated
sheets, stainless and heat resisting steels 3, plates.

Reference

ISO 20805:2017

ISO 16172:2018

ISO 16163:2012

ISO 16162:2012
ISO 16160:2012
ISO/CD 15211

ISO 15211:2012

ISO/CD 15208
ISO 15208:2012
ISO/CD 15179
ISO 15179:2012
ISO/CD 15177
ISO 15177:2012

Title

Hot-rolled steel sheet in coils of higher yield strength with improved formability
and heavy thickness for cold forming

Steel sheet, metallic-coated by the continuous hot-dip process for corrugated
steel pipe

Continuously hot-dipped coated steel sheet products -- Dimensional and shape
tolerances

Cold-rolled steel sheet products -- Dimensional and shape tolerances
Hot-rolled steel sheet products -- Dimensional and shape tolerances

Continuous hot-dip zinc-coated twin-roll cast steel sheet of structural quality
and high strength steel

Continuous hot-dip zinc-coated twin-roll cast steel sheet of structural quality
and high strength steel

Continuous hot-dip zinc-coated twin-roll cast steel sheet of commercial quality
Continuous hot-dip zinc-coated twin-roll cast steel sheet of commercial quality
Hot-rolled twin-roll cast steel sheet of structural quality and high strength steel
Hot-rolled twin-roll cast steel sheet of structural quality and high strength steel
Hot-rolled twin-roll cast carbon steel sheet of commercial quality

Hot-rolled twin-roll cast carbon steel sheet of commercial quality




ISO 14788:2017

ISO 14590:2016

ISO 13976:2016
ISO 13887:2017
ISO 10384:2012
ISO 9364:2017

ISO 6932:2014
ISO 6316:2012
ISO 5954:2014
ISO 5952:2019

ISO 5951:2013
ISO 5950:2012

ISO 5002:2013

ISO 5001:2012
ISO 5000:2019

ISO 4998:2014

ISO 4997:2015
ISO 4996:2014
ISO 4995:2014
ISO/FDIS 4960
ISO 4960:2007
ISO 3575:2016

ISO 3574:2012
ISO 3573:2012

Steel sheet, zinc-5 % aluminium alloy-coated by the continuous hot-dip
process, of commercial, drawing and structural qualities

Cold-reduced steel sheet of high tensile strength and low yield point with
improved formability

Hot-rolled steel sheet in coils of structural quality and heavy thickness
Steel sheet, cold-reduced, of higher yield strength with improved formability
Hot-rolled carbon steel sheet as defined by chemical composition

Steel sheet, 55 % aluminium-zinc alloy-coated by the continuous hot-dip
process, of commercial, drawing and structural qualities

Cold-reduced carbon steel strip with a maximum carbon content of 0,25 %
Hot-rolled steel strip of structural quality
Cold-reduced carbon steel sheet according to hardness requirements

Steel sheet, hot-rolled, of structural quality with improved atmospheric
corrosion resistance

Hot-rolled steel sheet of higher yield strength with improved formability

Electrolytic tin-coated cold-reduced carbon steel sheet of commercial and
drawing qualities

Hot-rolled and cold-reduced electrolytic zinc-coated carbon steel sheet of
commercial and drawing qualities

Cold-reduced carbon steel sheet for vitreous enamelling

Steel sheet, aluminium-silicon alloy-coated by the continuous hot-dip process,
of commercial and drawing qualities

Continuous hot-dip zinc-coated and zinc-iron alloy-coated carbon steel sheet of
structural quality

Cold-reduced carbon steel sheet of structural quality

Hot-rolled steel sheet of high yield stress structural quality

Hot-rolled steel sheet of structural quality

Steel strip, cold-reduced with a mass fraction of carbon over 0,25 %
Cold-reduced carbon steel strip with a mass fraction of carbon over 0,25 %

Continuous hot-dip zinc-coated and zinc-iron alloy-coated carbon steel sheet of
commercial and drawing qualities

Cold-reduced carbon steel sheet of commercial and drawing qualities

Hot-rolled carbon steel sheet of commercial and drawing qualities

Table 8. ISO/TC 17/SC 12 relevant published and project standards

2.2.7 I1SO/TC 79 Light metals and their alloys

This committee is responsible for the standardisation in the field of unwrought, wrought and
cast products made from copper and copper alloys, including material specifications,
dimensions and tolerances, and methods of testing peculiar for copper and copper alloys.




Reference Title

ISO 7271:2011 Aluminium and aluminium alloys -- Foil and thin strip -- Dimensional tolerances

ISO 6361-1:2011  Wrought aluminium and aluminium alloys -- Sheets, strips and plates -- Part 1:
Technical conditions for inspection and delivery

ISO 6361-2:2014  Wrought aluminium and aluminium alloys -- Sheets, strips and plates -- Part 2:
Mechanical properties

ISO 6361-3:2014  Wrought aluminium and aluminium alloys -- Sheets, strips and plates -- Part 3:
Strips: Tolerances on shape and dimensions

ISO 6361-4:2014  Wrought aluminium and aluminium alloys -- Sheets, strips and plates -- Part 4:
Sheets and plates: Tolerances on shape and dimensions

Table 9. ISO/TC 79 relevant published standards

2.3 Metallic materials test methods

This clause presents the standardisation technical committees related to metallic materials
tests methods and their standards and standards under development.

2.3.1 CEN/TC 459/SC 1 Test methods for steel (other than chemical analysis)

This committee is responsible for the standardisation of general methods for mechanical
testing, physico-chemical and non-destructive testing including if necessary the verification
and calibration of testing equipment that is used to determine the properties of the steel. When
a standard of this committee specifies that it is applicable to all metallic materials (in particular
cases where the European Standard is based on an International Standard applicable to all
metallic materials) the scope can be extended to all metallic materials.

Reference Title

EN ISO 12004-1:2008 Metallic materials - Sheet and strip - Determination of forming-limit curves
- Part 1: Measurement and application of forming-limit diagrams in the
press shop (ISO 12004-1:2008)

EN ISO 12004-2:2008 Metallic materials - Sheet and strip - Determination of forming-limit
curves - Part 2: Determination of forming-limit curves in the
laboratory (ISO 12004-2:2008)

NOTE This standard has been previously identified as relevant to
FORMPLANET by a project partner

EN ISO 7799:2000 Metallic materials - Sheet and strip 3 mm thick or less - Reverse bend test
(ISO 7799:1985)

EN ISO 26203-2:2011  Metallic materials - Tensile testing at high strain rates - Part 2: Servo-
hydraulic and other test systems (ISO 26203-2:2011)

EN ISO 6892-3:2015 Metallic materials - Tensile testing - Part 3: Method of test at low
temperature (ISO 6892-3:2015)

EN 10160:1999 Ultrasonic testing of steel flat product of thickness equal or greater than 6
mm (reflection method)

EN 10229:1998 Evaluation of resistance of steel products to hydrogen induced cracking
(HIC)




EN 10307:2001 Non-destructive testing - Ultrasonic testing of austenitic and austenitic-
ferritic stainless steels flat products of thickness equal to or greater than 6
mm (reflection method)

EN ISO 10113:2014 Metallic materials - Sheet and strip - Determination of plastic strain ratio
(ISO 10113:2006, Corrected version 2007-08-01)

EN ISO 10275:2014 Metallic materials - Sheet and strip - Determination of tensile strain
hardening exponent (ISO 10275:2007)

EN ISO 16808:2014 Metallic materials - Sheet and strip - Determination of biaxial stress-strain
curve by means of bulge test with optical measuring systems (ISO
16808:2014)

EN ISO 6892-1:2016 Metallic materials - Tensile testing - Part 1: Method of test at room
temperature (ISO 6892-1:2016)

NOTE This standard has been previously identified as relevant to
FORMPLANET by a project partner

EN I1SO 20482:2013 Metallic materials - Sheet and strip - Erichsen cupping test (ISO
20482:2013)

EN I1SO 204:2018 Metallic materials - Uniaxial creep testing in tension - Method of test (ISO
204:2018)
EN ISO 7438:2016 Metallic materials - Bend test (ISO 7438:2016)

EN ISO 6507-1:2018 Metallic materials - Vickers hardness test - Part 1: Test method (ISO
6507-1:2018)

NOTE This standard has been previously identified as relevant to
FORMPLANET by a project partner

prEN 1SO 10113 Metallic materials - Sheet and strip - Determination of plastic strain ratio
(ISO/DIS 10113:2017)

prEN 10371 Small Punch Test Method for Metallic Materials

prEN 1SO 7438 Metallic materials - Bend test (ISO/DIS 7438:2018)

EN I1SO 6892-2:2018 Metallic materials - Tensile testing - Part 2: Method of test at elevated
temperature (ISO 6892-2:2018)

EN ISO 26203-1:2018  Metallic materials - Tensile testing at high strain rates - Part 1: Elastic-bar-
type systems (ISO 26203-1:2018)

prEN ISO 12004-1 rev  Metallic materials - Sheet and strip - Determination of forming-limit curves
- Part 1: Measurement and application of forming-limit diagrams in the
press shop

prEN ISO 12004-2 rev  Metallic materials - Sheet and strip - Determination of forming-limit curves
- Part 2: Determination of forming-limit curves in the laboratory

prEN 1SO 6892-1 rev Metallic materials - Tensile testing - Part 1: Method of test at room
temperature

Table 10. CEN/TC 459/SC 1 relevant published standards

2.3.2 CEN/TC 138 Non-destructive testing

This committee is responsible for the standardisation of the terminology, equipment and
general principles of all recognised methods for non-destructive testing including: radiographic
testing, ultrasonic testing, eddy current testing, penetrant testing, magnetic particle testing,
acoustic emission testing, visual testing, thermographic testing, leak testing, X-ray diffraction




methods; as well as standardization of the principles of qualification and certification of non-
destructive testing personnel and methodology for qualification of non-destructive testing.

Reference Title

CEN ISO/TS 21432:2005 Non-destructive testing - Standards test method for determining
residual stresses by neutron diffraction (ISO 21432:2005)

EN 15305:2008 Non-destructive Testing - Test Method for Residual Stress analysis
by X-ray Diffraction

EN ISO 16371-2:2017 Non-destructive testing - Industrial computed radiography with
storage phosphor imaging plates - Part 2: General principles for
testing of metallic materials using X-rays and gamma rays (1ISO
16371-2:2017, Corrected version 2018-05)

EN ISO 3452-5:2008 Non-destructive testing - Penetrant testing - Part 5: Penetrant testing
at temperatures higher than 50 degrees C (ISO 3452-5:2008)

EN ISO 3452-6:2008 Non-destructive testing - Penetrant testing - Part 6: Penetrant testing
at temperatures lower than 10 degrees C (ISO 3452-6:2008)

EN I1SO 18081:2016 Non-destructive testing - Acoustic emission testing (AT) - Leak
detection by means of acoustic emission (ISO 18081:2016)

EN ISO 3452-2:2013 Non-destructive testing - Penetrant testing - Part 2: Testing of
penetrant materials (ISO 3452-2:2013)

EN ISO 16826:2014 Non-destructive testing - Ultrasonic testing - Examination for
discontinuities perpendicular to the surface (ISO 16826:2012)

EN ISO 16827:2014 Non-destructive testing - Ultrasonic testing - Characterization and
sizing of discontinuities (ISO 16827:2012)

CEN ISO/TS Non-destructive testing - Standards test method for determining

21432:2005/AC:2009 residual stresses by neutron diffraction (ISO 21432:2005/Cor 1:2008)

EN 15305:2008/AC:2009 Non-destructive Testing - Test Method for Residual Stress analysis
by X-ray Diffraction

Table 11. CEN/TC 138 relevant published standards

2.3.3 I1SO/TC 17/SC 7 Methods of testing (other than mechanical tests and chemical
analysis)

This committee is responsible for the standardisation of methods of testing steel other than:
mechanical tests, chemical analysis, non-destructive tests covered by other ISO/TC 17/SCs
and ISO/TC 135.

Reference Title

ISO/DIS 16573-1 Steel -- Measurement method for the evaluation of hydrogen embrittlement
resistance of high strength steels -- Part 1: Constant load test

ISO 17577:2016 Steel -- Ultrasonic testing of steel flat products of thickness equal to or
greater than 6 mm




ISO 16573:2015

ISO/CD 16573-2

Steel -- Measurement method for the evaluation of hydrogen embrittlement
resistance of high strength steels

Steel -- Measurement method for the evaluation of hydrogen embrittlement
resistance of high strength steels -- Part 2: Slow stain rate test for hydrogen
energy applications

Table 12. ISO/TC 17/SC 7 relevant published standards

2.3.4 I1SO/TC 164/SC 1 Uniaxial testing

This committee belongs to ISO/TC 164, that is the committee responsible for the
standardisation of methods for mechanical testing, including the verification and calibration of
equipment, that are used to determine the properties of metallic materials, related to uniaxial

testing.

Reference

ISO 26203-1:2018

ISO 26203-2:2011

ISO/FDIS 6892-1

ISO 6892-1:2016

ISO 6892-2:2018
ISO 6892-3:2015

ISO 6892-4:2015
ISO/AWI TR 6892-5

ISO 204:2018

Title

Metallic materials -- Tensile testing at high strain rates -- Part 1:
Elastic-bar-type systems

NOTE This standard has been previously identified as relevant to
FORMPLANET by a project partner

Metallic materials -- Tensile testing at high strain rates -- Part 2: Servo-
hydraulic and other test systems

NOTE This standard has been previously identified as relevant to
FORMPLANET by a project partner

Metallic materials -- Tensile testing -- Part 1: Method of test at room
temperature

Metallic materials -- Tensile testing -- Part 1: Method of test at room
temperature

NOTE This standard has been previously identified as relevant to
FORMPLANET by a project partner

Metallic materials -- Tensile testing -- Part 2: Method of test at elevated
temperature

Metallic materials -- Tensile testing -- Part 3: Method of test at low
temperature

Metallic materials -- Tensile testing -- Part 4: Method of test in liquid helium

Metallic materials -- Tensile testing -- Part 5: Guideline for testing
miniaturised test pieces

Metallic materials -- Uniaxial creep testing in tension -- Method of test

Table 13. ISO/TC 164/SC 1 relevant published and project standards




-

2.3.5 ISO/TC 164/SC 2 Ductility testing

This committee belongs to ISO/TC 164, that is the committee is responsible for the
standardisation of methods for mechanical testing, including the verification and calibration of
equipment, that are used to determine the properties of metallic materials related to ductility
testing.

Reference

ISO/DIS 10113
ISO 24213:2017

ISO 20482:2013
ISO 16842:2014

ISO 16808:2014

ISO 16630:2017

ISO/DIS 12004-1

ISO 12004-1:2008

ISO/DIS 12004-2

ISO 12004-2:2008

ISO 11531:2015
ISO 10275:2007

ISO 10113:2006
ISO 7799:1985
ISO/DIS 7438
ISO 7438:2016

Title
Metallic materials -- Sheet and strip -- Determination of plastic strain ratio

Metallic materials -- Sheet and strip -- Method for springback evaluation in
stretch bending

Metallic materials -- Sheet and strip -- Erichsen cupping test

Metallic materials -- Sheet and strip -- Biaxial tensile testing method using a
cruciform test piece

Metallic materials -- Sheet and strip -- Determination of biaxial stress-strain
curve by means of bulge test with optical measuring systems

Metallic materials -- Sheet and strip -- Hole expanding test

NOTE This standard has been previously identified as relevant to
FORMPLANET by a project partner

Metallic materials -- Sheet and strip -- Determination of forming-limit curves
-- Part 1: Measurement and application of forming-limit diagrams in the
press shop

Metallic materials -- Sheet and strip -- Determination of forming-limit curves
-- Part 1: Measurement and application of forming-limit diagrams in the
press shop

Metallic materials -- Sheet and strip -- Determination of forming-limit curves
-- Part 2: Determination of forming-limit curves in the laboratory

Metallic materials -- Sheet and strip -- Determination of forming-limit curves
-- Part 2: Determination of forming-limit curves in the laboratory

Metallic materials -- Sheet and strip -- Earing test

Metallic materials -- Sheet and strip -- Determination of tensile strain
hardening exponent

Metallic materials -- Sheet and strip -- Determination of plastic strain ratio
Metallic materials -- Sheet and strip 3 mm thick or less -- Reverse bend test
Metallic materials -- Bend test

Metallic materials -- Bend test

Table 14. ISO/TC 164/SC 2 relevant published and project standards




-

2.3.6 ISO/TC 164/SC 3 Hardness testing

This committee belongs to ISO/TC 164, that is the committee is responsible for the
standardisation of methods for mechanical testing, including the verification and calibration of
equipment, that are used to determine the properties of metallic materials related to hardness
testing.

Reference Title

ISO 6507-1:2018 Metallic materials. Vickers hardness test. Part 1: Test Method

NOTE This standard has been previously identified as relevant to
FORMPLANET by a project partner

Table 15. ISO/TC 164/SC 3 relevant published and project standards

2.3.7 1SO/TC 164/SC 4 Fatigue, fracture and toughness testing

This committee belongs to ISO/TC 164, that is the committee responsible for the
standardisation of methods for mechanical testing, including the verification and calibration of
equipment, that are used to determine the properties of metallic materials, related to Fatigue,
fracture and toughness testing.

Reference Title

ISO 27306:2016 Metallic materials -- Method of constraint loss correction of CTOD fracture
toughness for fracture assessment of steel components

ISO 22889:2013 Metallic materials -- Method of test for the determination of resistance to
stable crack extension using specimens of low constraint

ISO 20064 Metallic materials -- Steel -- Method of test for the determination of brittle
crack arrest toughness, Kca

ISO/CD 12135 Metallic materials -- Unified method of test for the determination of
guasistatic fracture toughness

1ISO 12135:2016 Metallic materials -- Unified method of test for the determination of
quasistatic fracture toughness

Table 16. ISO/TC 164/SC 4 relevant published and project standards

2.3.8 ISO/TC 135 Non-destructive testing

This committee is responsible for the standardisation of non-destructive testing as applied
generally to constructional materials, components and assemblies, by means of: glossary of
terms, methods of test, performance specifications for testing equipment and ancillary
apparatus. Excluded: quality levels, specifications for electrical equipment and apparatus,
which fall within the range of IEC Committees.




Reference

ISO/AWI 18251-2
ISO/PWI 21453
ISO/DIS 21432

ISO/TS 21432:2005
ISO/TS 21432:2005/Cor
1:2008

ISO 18081:2016

ISO 16827:2012

ISO 16826:2012

ISO 16371-2:2017

ISO/CD 3452-2
ISO 3452-2:2013
ISO 3452-5:2008

ISO 3452-6:2008

Title

Non-destructive testing -- Infrared thermography -- Part 2: Testing
method for integrated performance

Non-destructive testing -- Test method for measuring residual stress
using ultrasonic critical refracted longitudinal wave

Non-destructive testing -- Standard test method for determining
residual stresses by neutron diffraction

Non-destructive testing -- Standard test method for determining
residual stresses by neutron diffraction

Non-destructive testing -- Standard test method for determining
residual stresses by neutron diffraction -- Technical Corrigendum 1

Non-destructive testing -- Acoustic emission testing (AT) -- Leak
detection by means of acoustic emission

Non-destructive testing -- Ultrasonic testing -- Characterization and
sizing of discontinuities

Non-destructive testing -- Ultrasonic testing -- Examination for
discontinuities perpendicular to the surface

Non-destructive testing -- Industrial computed radiography with
storage phosphor imaging plates -- Part 2: General principles for
testing of metallic materials using X-rays and gamma rays

Non-destructive testing -- Penetrant testing -- Part 2: Testing of
penetrant materials

Non-destructive testing -- Penetrant testing -- Part 2: Testing of
penetrant materials

Non-destructive testing -- Penetrant testing -- Part 5: Penetrant
testing at temperatures higher than 50 degrees C

Non-destructive testing -- Penetrant testing -- Part 6: Penetrant
testing at temperatures lower than 10 degrees C

Table 17. ISO/TC 135 relevant published and project standards

2.3.9 Other ASTM and SEP test methods
This clause presents information on ASTM stantdards used by some FORMPLANET partners

related to the project.

Reference

ASTM F519 - 18

ASTM F-1624-12(2018)

Title

Standard Test Method for Mechanical Hydrogen Embrittlement
Evaluation of Plating/Coating Processes and Service
Environments

Standard Test Method for Measurement of Hydrogen
Embrittlement Threshold in Steel by the Incremental Step
Loading Technique




ASTM G129 - 00(2013) Standard Practice for Slow Strain Rate Testing to Evaluate the
Susceptibility of Metallic Materials to Environmentally Assisted
Cracking

ASTM E112-13 Standard Test Methods for Determining Average Grain Size

ASTM E399 - 17 Standard Test Method for Linear-Elastic Plane-Strain Fracture
Toughness Klic of Metallic Materials

ASTM E1820 - 18ael Standard Test Method for Measurement of Fracture Toughness

SEP 1970:2011-09 Test of the resistance of Advanced High Strength Steels (AHSS)

for automotive applications against production related hydrogen
induced brittle fracture

SEP 1520:1998-09 Microscopic examination of carbide structure in steels by
means of diagram series

NOTE All these standards have been previously identified as relevant to FORMPLANET by a
project partner

Table 18. Other ASTM relevant published standards

2.4 Corrosion protection and corrosion testing

This clause presents the standardisation technical committees related to corrosion protection
and corrosion testing and their standards and standards under development.

2.4.1 CEN/TC 262 Metallic and other inorganic coatings, including for corrosion
protection and corrosion testing of metals and alloys

This committee is responsible for the standardisation in the field of metallic and other inorganic
coatings, for corrosion protection of metals and for decorative and engineering purposes.

Reference Title

EN ISO 17081:2014 Method of measurement of hydrogen permeation and
determination of hydrogen uptake and transport in metals by an
electrochemical technique (1ISO 17081:2014)

NOTE This standard has been previously identified as relevant to
FORMPLANET by a project partner

EN ISO 7539-11:2014 Corrosion of metals and alloys - Stress corrosion testing - Part 11:
Guidelines for testing the resistance of metals and alloys to hydrogen
embrittlement and hydrogen-assisted cracking (ISO 7539-11:2013)

Table 19. CEN/TC 262 relevant published standards

2.4.2 1SO/TC 107 Metallic and other inorganic coatings

This committee is responsible for the standardisation in the field of the characteristics of
protective and decorative metallic coating applied by electrolysis, fusion, vacuum or chemical
means, mechanical deposition, ion plating. Standardization of the characteristics of protective
and decorative non-metallic coatings (excluding paints and other organic coatings) on metal
surface applied by electrolysis, fusion, vacuum or chemical means. Standardization of testing




and inspection methods for such coatings. Standardization of the preparation of the substrates
prior to the deposition of metallic and inorganic coatings.

Reference Title

ISO/PWI 24251 Prevention of hydrogen-induced brittle fracture of high-strength steel
components

ISO 15724:2001 Metallic and other inorganic coatings -- Electrochemical

measurement of diffusible hydrogen in steels -- Barnacle
electrode method
NOTE This standard has been previously identified as relevant to
FORMPLANET by a project partner

ISO 9588:2007 Metallic and other inorganic coatings -- Post-coating treatments of
iron or steel to reduce the risk of hydrogen embrittlement

Table 20. ISO/TC 107 relevant published standards

2.4.3 ISO/TC 156 Corrosion of metals and alloys

This committee is responsible for the standardisation in the field of corrosion of metals and
alloys including corrosion test methods, corrosion prevention methods and corrosion control
engineering life cycle. General coordination of activities in these fields within 1SO.

Reference Title

ISO 17081:2014 Method of measurement of hydrogen permeation and
determination of hydrogen uptake and transport in metals by an
electrochemical technique

NOTE This standard has been previously identified as relevant to
FORMPLANET by a project partner

ISO 7539-11:2013 Corrosion of metals and alloys -- Stress corrosion testing -- Part 11:
Guidelines for testing the resistance of metals and alloys to hydrogen
embrittlement and hydrogen-assisted cracking

Table 21. ISO/TC 156 relevant published standards

2.5 Conformity assessment

This clause presents the standardisation technical committees related to conformity
assessment.

2.5.1 CEN/CLC/JTC 1 Criteria for conformity assessment bodies

This committee is responsible for the preparation of standards on criteria for bodies involved
in testing calibration, certification, inspection, accreditation, their operation and assessment,
and other related standards.




Reference Title

EN ISO/IEC 17065:2012 Conformity assessment - Requirements for bodies certifying
products, processes and services (ISO/IEC 17065:2012)

EN ISO/IEC 17043:2010 Conformity assessment - General requirements for proficiency testing
(ISO/IEC 17043:2010)

EN ISO/IEC 17025:2017 General requirements for the competence of testing and calibration
laboratories (ISO/IEC 17025:2017)

Table 22. CEN/CLC/JTC 1 relevant published standards

2.5.2 ISO/CASCO Committee on conformity assessment

This committee is responsible for the following activities:

= To study means of assessing the conformity of products, processes, services and
management systems to appropriate standards or other technical specifications.

= To prepare international guides and International Standards relating to the practice of
testing, inspection and certification of products, processes and services, and to the
assessment of management systems, testing laboratories, inspection bodies,
certification bodies, accreditation bodies and their operation and acceptance.

= To promote mutual recognition and acceptance of national and regional conformity
assessment systems, and the appropriate use of International Standards for testing,
inspection, certification, assessment and related purposes.

Reference Title

ISO/IEC 17065:2012 Conformity assessment - Requirements for bodies certifying
products, processes and services

ISO/IEC 17043:2010 Conformity assessment - General requirements for proficiency testing

ISO/IEC 17025:2017 General requirements for the competence of testing and calibration

laboratories

Table 23. ISO/CASCO relevant published standards




3 Conclusions

After the analysis of the current standardization context at European and international levels,
the following conclusions may be drawn:

1. There are several European and international technical committees, as well as standards
and project standards related to FORMPLANET project that may be helpful for its development
and for its future dissemination. The information included in this report may be useful too for
the test bed services users once this is implemented.

2. Specific tasks may be performed in relation with the standardisation works of the identified
TCs. Depending on the assessment by FORMPLANET partners of the impact of the identified
standardisation TCs on their tasks and the level of contribution that their results can represent
for these committees, several actions can be performed, for example:

= the follow up of the standardization activity through updates reported by UNE;

= the dissemination of the FORMPLANET project progress by delivering reports to the
relevant TCs Secretaries or by attending relevant technical committees' meetings;

= the follow up through the joining of FORMPLANET representatives to these
standardisation committees.

3. While all the TCs of this report have some relation with FORMPLANET project, the most
relevant are those related to "test methods for metallic materials", for example CEN/TC 459/SC
1 "Test methods for steel (other than chemical analysis)" and ISO/TC 164 "Mechanical testing
of metals", that are directly related to FORMPLANET objectives, in particular developing novel
testing methodologies. A close relationship with these committees should be established for a
continuous bidirectional information, and specially, in the case some FORMPLANET results
are expected to be standardised or included in standardisation deliverables.

4. Some existing standards and standardisation gaps have been previously identified by
FORMPLANET partners. Special attention should be paid to them, since new versions or new
standards can be published during the project. The following table summarizes this
information.




Partner

Eurecat

Fraunhofer

Comtes

LTU

UNIPI

Used standards

= |SO 16630:2017 Metallic materials — Sheet
and strip — Hole expanding test

= ASTM E399 — 17 Standard Test Method for
Linear-Elastic Plane-Strain Fracture
Toughness Klc of Metallic Materials

= ASTM E1820 - 18ael Standard Test
Method for Measurement of Fracture
Toughness

ISO 12004-2:2008 Metallic materials -- Sheet
and strip -- Determination of forming-limit
curves -- Part 2: Determination of forming-
limit curves in the laboratory

ISO 6892-1:2016 “Metallic materials --
Tensile testing -- Part 1: Method of test at
room temperature

= |SO 17081:2014 Method of measurement
of hydrogen permeation and determination
of hydrogen uptake and transport in metals
by an electrochemical technique

= ASTM WK47776 Hydrogen solubility test

= ASTM F-519 Standard Test Method for
Mechanical Hydrogen Embrittlement
Evaluation of Plating/Coating Processes
and Service Environment

» ASTME F-1624-12(2018) Standard Test
Method for Measurement of Hydrogen
Embrittlement Threshold in Steel by the
Incremental Step Loading Technique

Participation in standardisation

Chairmanship of ASTM E28.04.01
Task Group on small specimens
and Joint ISO/TC 261-ASTM F 42
Group; Guide for anisotropy effects
in mechanical properties of AM part

Standardisation gaps detected

= |SO 16630:2017 will be improved
using other methods for first
crack detection

= There is not a specific EN or ISO
standard to measure fracture
toughness of thin sheets metals,
only ASTM standars

There is not a specific standard for
high temperature forming-limit
curves

Characterisation tests for small
specimens

Lack of standards for Hydrogen
measurements

Related TCs

ISO/TC 164/SC 2
ISO/TC 164/SC 4

ISO/TC 164/SC 2

ISO/TC 164/SC 2

ISO/TC 156




LETOMEC

» ASTM G-129 Standard Practice for Slow
Strain Rate Testing to Evaluate the
Susceptibility of Metallic Materials to
Environmentally Assisted Cracking

= SEP 1970:2011-09 Test of the resistance
of Advanced High Strength Steels (AHSS)
for automotive applications against
production related hydrogen induced brittle
fracture

= |ISO 17081:2014 Method of measurement
of hydrogen permeation and determination
of hydrogen uptake and transport in metals
by an electrochemical technique

= prEN 10209 Cold rolled low carbon steel
flat products for vitreous enamelling -
Technical delivery conditions

= UNI 11734:2018 Metodo per determinare
I'attitudine al colpo d'unghia di un acciaio
da smaltatura

= |SO 15724:2001 Metallic and other
inorganic coatings -- Electrochemical
measurement of diffusible hydrogen in
steels -- Barnacle electrode method

= ASTM WK47776 Hydrogen solubility test

ISO 15724 allows to measure the  1SO/TC 156
diffusible hydrogen content but ISO/TC 107
the measure is based on an
electrochemical measurement. A
test on real components by
heating locally the object of the
test to permit the hydrogen
diffusion to the atmosphere where
the sensor for measurement is
located is needed (HELIOS IV
HP)

It is necessary and fundamental
standardise a method able to
measure diffusible hydrogen,
which is the responsible of the
hydrogen delayed fracture. The
hot gas extraction method is a
common method to measure
hydrogen solubility in metallic
components and could be the
basis for the review of the
Standard. Based on the HELIOS
technology Letomec developed
HELIOS IIl, able to perform
solubility test also on coated
samples without the use of carrier
gas.




ARANIA = EN 10132-1:2000 Cold rolled narrow strip
for heat treatment. Technical delivery
conditions. Part 1: General

= EN 10132-3:2000 Cold rolled narrow Steel
strip for heat treatment. Part 3: Steels for
guenching and tempering.

= |SO 6507-1:2018 Metallic materials.
Vickers hardness test. Part 1: Test Method

= SEP 1520:1998-09 Microscopic
examination of carbide structure in steels
by means of diagram series

CEN/TC 459/SC 1
CEN/TC 459/SC 5
ISO/TC 164/SC 3

Table 24. Previously identified standards, standardisation gaps and relation with existing TCs

D7.2 Report on the standardization landscape and applicable standards
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