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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SUPERCONDUCTIVITY —

Part 25: Mechanical properties measurement —
Room temperature tensile test on REBCO wires

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cumpr.ing
all national electrotechnical committees (IEC National Committees). The object of IEC is to promute nterr. >tional
co-operation on all questions concerning standardization in the electrical and electronic fields. Tc <his ¢ 7 and in
addition to other activities, IEC publishes International Standards, Technical Specifications, Techi.’cal Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Puhlications)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in th. subject dealt with
may participate in this preparatory work. International, governmental and non-governmental v.2 nizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Intern: tional Organization for
Standardization (ISO) in accordance with conditions determined by agreement betwe. n th= two organizations.

The formal decisions or agreements of IEC on technical matters express, as n :uly <5 possible, an international
consensus of opinion on the relevant subjects since each technical commitic= kas representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international s _.-~nd are accepted by IEC National
Committees in that sense. While all reasonable efforts are made *J ens.re that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for th2 we/ in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Cummi.tees undertake to apply IEC Publications
transparently to the maximum extent possible in their natic 1al and .egional publications. Any divergence between
any |IEC Publication and the corresponding national or regi »nal publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificatior. vad'es.

All users should ensure that they have the !~fes: «dition of this publication.

No liability shall attach to IEC or its'dire t<rs, employees, servants or agents including individual experts and
members of its technical committees a.»d I_""National Committees for any personal injury, property damage or
other damage of any nature whatsoev >r, whether direct or indirect, or for costs (including legal fees) and expenses
arising out of the publication, use ~f. (r reliance upon, this IEC Publication or any other IEC Publications.

Attention is drawn to the No'mea.ive references cited in this publication. Use of the referenced publications is
indispensable for the correct ¢ «lication of this publication.

Attention is drawn to the po.sibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not.t e h.'d responsible for identifying any or all such patent rights.

International Standaru IEC 61788-25 has been prepared by IEC technical committee 90:
Superconduct vity

The tex* of thiu International Standard is based on the following documents:

FDIS Report on voting

90/404/FDIS 90/411/RVD

~ull information on the voting for the approval of this International Standard can be found in the
report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 61788 series, published under the general title Superconductivity,
can be found on the IEC website.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.

IMPORTANT - The ‘colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understona.ng
of its contents. Users should therefore print this document using a colour princer.
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INTRODUCTION

Several types of composite superconductors have now been commercialized. The
rare-earth-based oxide superconductor (SC) with chemical formula REBa,Cu30- is used for
practical SC wires, where the rare-earth element RE is typically Y, Dy, Gd, Nd, Ho or Sm, or a
combination of two or more among them. This type of practical SC wire is usually called
REBCO coated conductors. A typical architecture consists of a substrate of Ni-Cr-Mo based
alloy, Ni-W alloy or stainless steel, a buffer layer consisting of a plurality of oxides, a SC layer
and a protection layer of Ag. The substrate and buffer layer act as template to facilitate the
well-oriented SC layer. In order to resist the large electromagnetic force, the wires are often
externally reinforced by laminating thin stainless steel or Cu alloy foils. Commercial composite
superconductors have a high current density and a small cross-sectional area. The najor
application of composite superconductors is to build electrical power device: <«nd
superconducting magnets. Complex stresses and strains are applied to the compuosite
superconducting wires when devices are manufactured and energized. In .the ccze of
superconducting magnets, large electromagnetic forces are experienced by the wi, iings zue to
the combination of high magnetic fields and high current density. It is therefore indispxnsable to
determine the mechanical properties of the practical REBCO wires.
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SUPERCONDUCTIVITY —

Part 25: Mechanical properties measurement —
Room temperature tensile test on REBCO wires

1 Scope

This part of IEC 61788 specifies the test method and procedures for testing tensile mechanical
properties of REBCO superconductive composite tapes at room temperature. This test 1o us>d
to measure the modulus of elasticity and 0,2 % proof strength. The values for elas’ic mit,
fracture strength and percentage elongation after fracture serve only as a refercnce. This
document applies to samples having a rectangular cross-section with an area of .1z =m?2 to
6,0 mm2 (corresponding to the tapes with width of 2,0 mm to 12,0 mm and thickne:s of 0,06
mm to 0,5 mm).

2 Normative references

The following documents are referred to in the text in such a way that sc+iie or all of their content
constitutes requirements of this document. For dated referer.~e<, only the edition cited applies.
For undated references, the latest edition of the refereri eu document (including any
amendments) applies.

ISO 376, Metallic materials — Calibration of force-provin instruments used for the verification of
uniaxial testing machines

ISO 7500-1, Metallic materials — Calibration ¢ nd verification of static uniaxial testing machines —
Part 1: Tension/compression testing naciines — Calibration and verification of the
force-measuring system

ISO 9513, Metallic materials — Caiiracizn of extensometer systems used in uniaxial testing

3 Terms and definitions
For the purposes of this axcument, the following terms and definitions apply.

ISO and IEC maintair. terminological databases for use in standardization at the following
addresses:

e |EC Elecuapedia: available at http://www.electropedia.org/

e . ISO Online browsing platform: available at http://www.iso.org/obp

o1

teriz’le stress

K

tensile force divided by the original cross-sectional area of the test piece at any moment during
the test

3.2

tensile strain

A

displacement increment divided by initial gauge length of extensometers at any moment during
the tensile test
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