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National foreword

This British Standard is the UK implementation of EN 2002-2:2005. It
supersedes BS 4A4-1.2:1967 which is withdrawn.

The UK participation in its preparation was entrusted by Technical
Committee ACE/61, Metallic materials for aerospace purposes, to
Subcommittee ACE/61/-/6, Mechanical testing of metallic materials.

A list of organizations represented on this subcommittee can be
obtained on request to its secretary.

This publication does not purport to include all the necessary
provisions of a contract. Users are responsible for its correct
application.

Compliance with a British Standard cannot confer immunity
from legal obligations.

This British Standard was Amendments/corrigenda issued since publication
published under the authority

of the Standards Policy and
Strategy Committee
on 3 January 2006 Date

Comments

30 November 2010 Addition of supersession details to national foreword.
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English Version

Aerospace series - Metallic materials - Test methods - Part 2:
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This European Standard was approved by CEN on 19 September 2005.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the Central Secretariat or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the Central Secretariat has the same status as the official
versions.

CEN members are the national standards bodies of Austria, Belgium, Cyprus, Czech Republic, Denmark, Estonia, Finland, France,
Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Slovakia,
Slovenia, Spain, Sweden, Switzerland and United Kingdom.
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Foreword

This European Standard (EN 2002-002:2005) has been prepared by the European Association of Aerospace
Manufacturers - Standardization (AECMA-STAN).

After enquiries and votes carried out in accordance with the rules of this Association, this Standard has
received the approval of the National Associations and the Official Services of the member countries of
AECMA, prior to its presentation to CEN.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by May 2006, and conflicting national standards shall be withdrawn at the
latest by May 2006.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland
and the United Kingdom.
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Introduction

This standard is part of the series of EN metallic material standards for aerospace applications. The general
organization of this series is described in EN 4258.

1 Scope

This standard specifies the requirements for the tensile testing of metallic materials at elevated temperature
for aerospace applications.

It shall be applied when referred to in the EN technical specification or material standard unless otherwise
specified on the drawing, order or inspection schedule.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

EN ISO 7500-1, Metallic materials — Verification of static uniaxial testing machines — Part 1: Tension/
compression testing machines — Verification and calibration of the force-measuring system.

EN ISO 9513, Metallic materials — Calibration of extensometers used in uniaxial testing.

EN 4258, Aerospace series — Metallic materials — General organization of standardization — Links between
types of EN standards and their use.

EN 4259, Aerospace series — Metallic materials — Definition of general terms. 1)

EN 60584-2, Thermocouples — Part 2: Tolerances.

ASTM E-1012, Standard practice for verification of specimen alignment under tensile loading. 2)

3 Terms, definitions and symbols

For the purposes of this standard, the terms, definitions and symbols given in EN 4259 and the following given
in Table 1 apply.

1) Published as AECMA Prestandard at the date of publication of this standard.

2) This standard is published by: American Society for Testing and Materials (ASTM), 100 Barr Harbor Drive,
West Conshohocken, PA 19428-2959, USA.
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Table 1 — Terms, definitions and symbols

Symbol | Unit Term Definition
- — | Test piece The portion of the test sample on which the tensile test is
carried out
- — | Proportional test pieces A test piece with an original gauge length (L) having a
specified relationship to the square root of the cross-
sectional area (Sp). The proportionality coefficient, K, has
the internationally recognized value of 5,65 for test
pieces of circular cross-section. The gauge length of a
proportional test piece is therefore equal to 5,65\/5.
Certain material standards use proportional test pieces
with other than the 5,65 proportionality coefficient. In this
case, see 4, for the percentage elongation symbol used.
- — | Non-proportional test piece A test piece where the original gauge length is
independent of the cross-sectional area
- mm | Extension The increase of the extensometer gauge length (L) at
any moment during the test
- MPa | Limit of proportionality The stress at which the stress-strain (or force-extension)
relationship deviates from a straight line
A % | Percentage elongation Elongation after fracture expressed as a percentage of
(proportional test piece) the original gauge length (L) for a proportional test piece
with an original gauge length of Lo=5,65,/S, .
- L —L
NOTE . For non 'standard 4= _u ° %100
proportional test piece, see Ay 0
Ao % | Percentage elongation (non- | Elongation after fracture expressed as a percentage of
proportional test piece) the original gauge length (L,) for a non-proportional test
piece with an original gauge length of Ly. For a non-
proportional test piece, the original gauge length is given
in millimetres, e.9. Asomm-
L -
A= —4—%100
0
Ay % | Percentage elongation (non Elongation after fracture expressed as a percentage of
standard proportional test original gauge length (L) for a non-standard proportional
piece) test piece with an original gauge length of Ly = x (e.g.: 44p)
A non-standard proportional test piece is one in which
the proportionality coefficient has a value other than 5,65.
In the example above the gauge length is four times the
diameter, equivalent to a proportionality coefficient of 4,51.
a mm | Test piece thickness Thickness of a test piece of rectangular cross-section or
wall thickness of a tube
b mm | Test piece width Width of test pieces of rectangular cross-section,
average width of the longitudinal strip taken from a tube
or width of a flat wire
D mm | Tube external diameter External diameter of a tube
D mm | Test piece diameter Diameter of the parallel length of a circular test piece or
diameter of round wire or internal diameter of a tube
continued
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Table 1 — Terms, definitions and symbols (concluded)

Symbol | Unit Term Definition

E GPa | Young's modulus of elasticity | The value of the increment in stress divided by the
corresponding increment in strain for the straight portion
of the stress-strain (or force-extension) diagram

Fr N | Maximum force The greatest force which the test piece withstands during
the test

L mm | Gauge length The length of the cylindrical or prismatic portion of the
test piece on which elongation is measured

L mm | Parallel length The length of the reduced section of the parallel portion
of the test piece. The concept of parallel length is
replaced by the concept of distance between grips for
non-machined test pieces.

Le mm | Extensometer gauge length The length of the parallel portion of the test piece used
for the measurement of extension by means of an
extensometer at any moment during the test. This length
may differ from Ly but can be of any value greater than b,
d or D (see above) but shall be less than the parallel
length (L;). It is recommended that the extensometer
gauge length is as large as possible.

Lo mm | Original gauge length The gauge length before the application of force

Ly mm | Test piece length Total length of test piece

L, mm | Final gauge length The gauge length after fracture of the test piece

Ly-Lo mm | Extension Extension after fracture. The permanent increase in the
original gauge length (L) after fracture.

Rm MPa | Tensile strength The maximum force (F,,) divided by the original cross-
sectional area (Sp) of the test piece

Rp MPa | Proof stress The stress at which a non-proportional extension is equal
to a specified percentage of the extensometer gauge
length (L.) (see Figure 1). The symbol used is followed
by a suffix giving the prescribed percentage of the
original gauge length for example: Ry »

r mm | Test piece transition radius Radius at ends of parallel length

Ry mm | Ridge transition radius Radius at ridge

So mm? Original cross-sectional area | Original cross-sectional area of the parallel length

Su mm? | Minimum cross-sectional area | Minimum cross-sectional area of test piece after fracture

% | Percentage reduction of area | The maximum decrease of the cross-sectional area (Sp— S,)
after fracture expressed as a percentage of the original cross-sectional
) Sy =S,
area (Sp) i.e 7= x 100
0

€ — | Strain The extension of any moment during the test divided by
the original gauge length (L) of the test piece

c MPa | Stress The force at any moment during the test divided by the
original cross-section area (Sy) of the test piece

0 °C | Specified temperature The temperature at which the test is to be carried out

0 °C | Indicated temperature The temperature which is measured at the surface of the
parallel length of the test piece
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