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Foreword

This document (EN ISO 6892-3:2015) has been prepared by Technical Committee ISO/TC 164 “Mechanical
testing of metals” in collaboration with Technical Committee ECISS/TC 101 “Test methods for steel (other
than chemical analysis)” the secretariat of which is held by AFNOR.

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text or by endorsement, at the latest by October 2015, and conflicting national standards shall be withdrawn at
the latest by October 2015.

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, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.

Endorsement notice

The text of ISO 6892-3:2015 has been approved by CEN as EN ISO 6892-3:2015 without any modification.



EVS-EN ISO 6892-3:2015

Contents Page
FOT@WOT .......coocccce st \%
IIMETOUQUICEION ... 5 vi
1 SCOPIC ... 1
2 NOTITNATIVE TEECI@INCES .........cccccccovooveeese st 1
3 Terms and AefiMETIOMNIS ... 1
4 Symbols and designations .. w2
5 PIAIICEPIC .....oooo o858 3
6 T@ST PEECR ... 3
7 Determination of original cross-sectional area (5p) ... 3
8 Marking the original gauge I@NGth (L) ..o 3
9 AP PATARUS ...k

9.1 FOTCE MEASUTIIIE SYSTEINL ...oooooeeeeeieeeee et
9.2 Extensometer
9.3 Cooling device

9.3.1 General

9.3.2  Permitted deviations of temperature.....
9.3.3  Measurement Of tEMPETrature. ...
9.3.4  Verification of the temperature-measuring system
10 TE@ST COMAITIONS ..o 5
10.1  Setting the fOrCe ZET0 POINT ...ttt 5
10.2  Gripping of the test piece, fixing of the extensometer and cooling of the test piece,
not necessarily in the following sequence
10.2.1 Method Of riPPING ..o
10.2.2 Fixing of the extensometer and establishing the gauge length ... 5
10.2.3  COOlNG Of the tEST PIECE ...
10.3 Testing rate based on strain rate control (Method A).
T0.3.1  GOIETAL et
10.3.2 Strain rate for the determination of the upper yield strength (Req) or
proof strength properties (Rp and, if required, Re).......mmmcciciiiisssne 6
10.3.3 Strain rate for the determination of the lower yield strength (ReL) and
percentage yield point extension (Ae) if reqUIred. ..., 7
10.3.4 Strain rate for the determination of the tensile strength (Ry,), percentage
elongation after fracture (4), percentage reduction area (Z), and, if
required, percentage total extension at the maximum force (Agt),
percentage plastic extension at maximum force (Ag) ... 7
10.4 Method of testing with expanded strain rate ranges (Method B).................. w7
TO04.T  GENETAL oo w7
10.4.2 Rate for the determination of yield strength or proof strength properties........... 7
10.4.3 Rate for the determination of tensile strength .. 8
10.5 Choice of the method and rates ... .8
10.6 Documentation of the chosen testing conditions. ... W N— 8
11 Determination or calculation of the Properties. ..., 8
12 TESTTEPOTT ...kt e 8
13 MeasuremenNt UNCETTAIIITY ...t 9
14 FRGUIT@S ...t 10
15 ATMIIEXES ... 11
Annex A (informative) Addition to ISO 6892-1:2009, Annexes Band D ... 12

© 1S0 2015 - All rights reserved iii



EVS-EN ISO 6892-3:2015

Annex B (informative) Example for cooling curves of steel depending on test piece

dimensions and the specified test temperature in ethanol and liquid nitrogen.................... 17
Annex C (informative) Measurement UNCETTaINEY ... 21
BIBLIOGTAPIY ... 22

iv © ISO 2015 - All rights reserved



EVS-EN ISO 6892-3:2015

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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of any
patent rights identified during the development of the document will be in the Introduction and/or on
the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical Barriers
to Trade (TBT), see the following URL: Foreword — Supplementary information.

The committee responsible for this document is ISO/TC 164, Metallic materials, Subcommittee SC 1,
Uniaxial testing.

This first edition cancels and replaces ISO 15579:2000.

[SO 6892 consists of the following parts, under the general title Metallic materials — Tensile testing:
— Part 1: Method of test at room temperature

— Part 2: Method of test at elevated temperature

— Part 3: Method of test at low temperature

— Part 4: Method of test in liquid helium

© ISO 2015 - All rights reserved v



EVS-EN ISO 6892-3:2015

Introduction

In this edition, there are two methods of testing speeds available. The first one, Method A, is based
on strain rates (including crosshead separation rate) with narrow tolerances (20 %) and the second,
Method B, is based on conventional strain rate ranges and tolerances. Method A is intended to minimize
the variation of the test rates during the moment when strain rate sensitive parameters are determined
and to minimize the measurement uncertainty of the test results.

Mechanical properties determined by tensile test at low temperatures have been determined at the
same rates at room temperature. This revised part of ISO 6892 incorporates the new set of testing rates
of ISO 6892-1 and ISO 6892-2, developed to reduce the variability of test results.

vi © ISO 2015 - All rights reserved
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Metallic materials — Tensile testing —

Part 3:
Method of test at low temperature

WARNING — This International Standard calls for the use of substances and/or procedures that
can be injurious to health if adequate safety measures are not taken. This International Standard
does not address any health hazards, safety or environmental matters associated with its use. It
is the responsibility of the user of this International Standard to establish appropriate health,
safety and environmentally acceptable practices and take suitable actions for any national and
international regulations. Compliance with this International Standard does not in itself confer
immunity from legal obligations.

1 Scope

This part of ISO 6892 specifies a method of tensile testing of metallic materials at temperatures between
+10 °C and -196 °C.

2 Normative references

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

ISO 6892-1:2009, Metallic materials — Tensile testing — Part 1: Method of test at room temperature

[S07500-1,Metallicmaterials— Verificationofstaticuniaxialtestingmachines— Part1: Tension/compression
testing machines — Verification and calibration of the force-measuring system

[SO 9513, Metallic materials — Calibration of extensometer systems used in uniaxial testing

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 6892-1:2009 and the
following apply.

In general, all test piece geometries/dimensions are based on measurements taken at room temperature.
The exception can be the extensometer gauge length (see 3.3).

NOTE The following properties are generally not determined at low temperature unless required by relevant
specifications or agreement:

— permanent set strength (Ry);

— percentage permanent elongation;

— percentage permanent extension;

— percentage yield point extension (Ae);

— percentage total extension at maximum force (Agt);
— percentage plastic extension at maximum force (4g);

—percentage total extension at fracture (Ay).
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