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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SUPERCONDUCTIVITY -

Part 4: Residual resistance ratio measurement —
Residual resistance ratio of Nb-Ti and Nb,Sn

composite superconductors

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardiz itioi. com _rising
all national electrotechnical committees (IEC National Committees). The object of IEC is to prom~, = inw -.ational
co-operation on all questions concerning standardization in the electrical and electronic fields. To ‘his end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC.Pub ication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee intereste'.in tiic subject dealt with
may participate in this preparatory work. International, governmental and non-government.' orge rizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Int.~na‘ional Organization for
Standardization (ISO) in accordance with conditions determined by agreemer. betw >en wne two organizations.

The formal decisions or agreements of IEC on technical matters express, as nea.~.~s possible, an international
consensus of opinion on the relevant subjects since each technical c¢mmittee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internatic.ial usc and are accepted by IEC National
Committees in that sense. While all reasonable efforts are niade o er sure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for ‘he ..ay in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Natior al Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their natioi. 2l 2 id regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of con’ormi‘v. Independent certification bodies provide conformity
assessment services and, in some areas, accesc. .ty IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificaticn L odies.

All users should ensure that they have th  I7.e<t edition of this publication.

No liability shall attach to IEC or its di.2ctuis, employees, servants or agents including individual experts and
members of its technical committees ana 'EC National Committees for any personal injury, property damage or
other damage of any nature wha'~ocver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the pu'siic: tion, use of, or reliance upon, this IEC Publication or any other IEC Publications.

Attention is drawn to the "ior atire references cited in this publication. Use of the referenced publications is
indispensable for the corre ~t application of this publication.

Attention is drawn tc. he pssibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not b he d responsible for identifying any or all such patent rights.

International . Sta~dard IEC 61788-4 has been prepared by IEC technical committee 90:
Superconductivity.

This _fifto edition cancels and replaces the fourth edition published in 2016. This edition
cor.~tituw s a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) change in the suitable distance of voltage taps on the specimen for reliable measurement,

b) new report on the result of the round robin test of the residual resistance ratio of Nb3;Sn

c)

superconductors that proves the validity of the measurement method in this standard,
revision of the confusing definitions of the copper ratio and copper fraction.
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The text of this standard is based on the following documents:

FDIS Report on voting
90/448/FDIS 90/451/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

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

A list of all parts of the IEC 61788 series, published under the general title Superconduc.'vity,
can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchaaed un:i the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the daw> reiated to
the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cov>r L age of this publication indicates
that it contains colours which are considered t» be useful for the correct understanding
of its contents. Users should therefore print th.'s r.ocument using a colour printer.
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INTRODUCTION

Copper, Cu/Cu-Ni or aluminium is used as matrix material in Ni-Ti and Nb;Sn composite

superconductors and works as an electrical shunt when the superconductivity is interrupted. It
also contributes to recovery of the superconductivity by conducting heat generated in the
superconductor to the surrounding coolant. The cryogenic-temperature resistivity of copper is
an important quantity, which influences the stability and AC losses of the superconductor. The
residual resistance ratio is defined as a ratio of the resistance of the superconductor at room
temperature to that just above the superconducting transition.

This document specifies the test method for residual resistance ratio of Nb-Ti and Nb;Sn

composite superconductors. The curve method is employed for the measurement:of the
resistance just above the superconducting transition. Other methods are described 2
Clause A.3.
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SUPERCONDUCTIVITY -

Part 4: Residual resistance ratio measurement —
Residual resistance ratio of Nb-Ti and Nb,Sn

composite superconductors

1 Scope

This part of IEC 61788 specifies a test method for the determination of the residual resis*anc=
ratio (RRR) of Nb-Ti and Nb3;Sn composite superconductors with Cu, Cu-Ni, Cu/Cu-Ni anc Al

matrix in a strain-free condition and zero external magnetic field. This method ic ‘ntend:d for
use with superconductor specimens that have a monolithic structure with rectanguior or round
cross-section, RRR value less than 350, and cross-sectional area less than 3 r.mZ2. In the case
of Nb;Sn, the specimens have received a reaction heat-treatment.

2 Normative references

The following documents are referred to in the text in such a v:ay that some or all of their content
constitutes requirements of this document. For dated reference -, uiily the edition cited applies.
For undated references, the latest edition of the relerenced document (including any
amendments) applies.

IEC 60050-815, International Electrotechnical Vocabulary (IEV) — Part 815: Superconductivity
(available at: www.electropedia.org)

3 Terms and definitions

For the purposes of this document, 1-c t:rms and definitions given in IEC 60050-815 and the
following apply.

ISO and IEC maintain terriirological databases for use in standardization at the following
addresses:

e |EC Electropediz: a\ailable at http://www.electropedia.org/

e |SO Online browsi. g platform: available at http://www.iso.org/obp

3.1

residual res’stance ratio

RRR

ratioo~f -esistance at room temperature to the resistance just above the superconducting
trancition

i1'ote 1 to entry: This note applies to the French language only.

Note 2 to entry: In this document for Nb-Ti and Nb,Sn composite superconductors, the room temperature is defined
as 293 K (20 °C), and the residual resistance ratio is obtained in Formula (1), where the resistance ( R;) at 293 K is

divided by the resistance ( R, ) just above the superconducting transition.

Fopn = (1)
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