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INTERNATIONAL ELECTROTECHNICAL COMMISSION

COAXIAL COMMUNICATION CABLES -

Part 1-308: Mechanical test methods -
Test for tensile strength and elongation
for copper-clad metals

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this 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
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on_the_relevant subjects_since each technical committee_has representation from all
interested IEC National[Conimittees,

IEC Publications have the form of recommendations for international .use and are accepted by IEC National
Committees in that sense. While all'reasonable-effortsyarel made, to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, TEC National“Committees undertake to apply IEC Publications
transparently to the''maximum!'extent<possible-in'‘their ‘national” and -regional“publications. Any divergence
between any IEC Publication and the corresponding nationalor regional 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 certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard |IEC 61196-1-308 has been prepared by subcommittee 46A: Coaxial
cables, of IEC technical committee 46: Cables, wires, waveguides, R.F. connectors, R.F. and
microwave passive components and accessories.

This second edition cancels and replaces the first edition published in 2005. It constitutes a
technical revision. Changes from the previous edition of the document are the addition of test
methods for annealed copper-clad conductors. This second edition makes a distinction
between annealed and hard-drawn solid copper clad metals. Requirements are more precise
than in the first edition.
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The text of this standard is based on the following documents:

FDIS Report on voting
46A/1041/FDIS 46A/1062/RVD

4Full 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 the parts in the IEC 61196 series, published under the general title Coaxial
communication cables, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

+ withdrawn,

* replaced by a revised edition, or
+ amended.

A bilingual version of this publicationimay be/issued at allater date.
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COAXIAL COMMUNICATION CABLES -

Part 1-308: Mechanical test methods —
Test for tensile strength and elongation
for copper-clad metals

1 Scope

This part of IEC 61196 applies to coaxial communication cables. It specifies test methods for
tensile strength and percentage elongation at fracture for annealed and hard-drawn solid
copper clad metals to be used as inner conductor for coaxial cables.

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.

IEC 61196-1, Coaxial, _communication_ cables — Part 1. Generic. specification — General,
definitions and requiréments

3 Terms and definitions

For the purposes of;this.document, the terms and.definitions_given in. IEC;61196-1, as well as
the following, apply. i

3.1

gauge length

L

length of the section of the test piece on which elongation is measured

3.11

original gauge length

LO

gauge length before application of force

3.1.2

gauge length at fracture

L

gauge length at fracture of the test piece

3.2

tensile strength

Rm

stress corresponding to the maximum force (F,)

3.3

maximum force

Fm

the greatest force which the test piece withstands during the test once the yield point has
been passed

For materials without yield point, it is the maximum value during the test.
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3.4

percentage elongation at fracture

Aq

total elongation (elastic elongation plus plastic elongation) of the gauge length at the moment
of fracture expressed as a percentage of the original gauge length (L)

4 Test for tensile strength and elongation at fracture for metals

4.1 Principle

The test involves straining a test piece by tensile force, for the determination of the tensile
strength and percentage elongation at the time of fracture.

The test is carried out at ambient temperature between 10 °C and 35 °C, unless otherwise
specified.

4.2 Test equipment

The error of indication of the force-measuring system of the testing machine shall not be
greater than 1 %.

An extensometer or other device suitable for measuring elongation over a gauge length of
250 mm shall be used. The equipment shall have a vernier resolution not worse than 0,25 mm.

4.3 Test specimen

The original gauge length (L,) of test specimen should be 250 mm, and the total length of the
test specimen should be about 300 mm.

The test specimen shall be straightened, by hand or other applicable manners.

4.4 Procedure
4.41 Determination of the original cross-sectional area (S,)

The original cross-sectional area (S,) shall be determined to an accuracy of + 1 %.
The original cross-sectional area shall be expressed as follows.

1 2
S, =—nd
o 47T

where

S

D is the arithmetic mean of diameter, in mm; it is calculated from the arithmetic mean of two
90° measurements carried out around the circumference of the conductor.

o is the original cross-sectional area, in mm?2;

4.4.2 Perform tensile and elongation test

A test specimen shall be fitted in the jaws of the testing machine and loaded to 10 % of the
minimum specified breaking load. An extensometer or other suitable device shall be attached
to the test specimen to measure the extension over 250 mm.

The elongation shall be observed while applying a tensile load to the specimen and the
maximum tensile force and elongation at which fracture occurs shall be recorded as the
tensile force (F,) and elongation (L;) of the specimen.
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For hard-drawn conductors, the rate of jaw travel shall not exceed 25 mm/min.
For annealed conductors, the rate of jaw travel shall not exceed 300 mm/min.

Tests in which a fracture occurs within 25 mm of the jaws or extensometer clamps shall be
disregarded.

4.5 Expression of results

The tensile strength shall be expressed as follows.

Rm =Fm/So
where
R, is the tensile strength, in N/mm?2;
F is the stress corresponding to the maximum force, in N;

S, s the original cross-sectional area, in mm?2.

The percentage elongation at fracture shall be expressed as follows.
A = (Ly — Ly )Ly x100 %

where

A, is the percentage elongation at fracture;
L, is the gauge length at fracture;
L, is the original gauge length.

4.6 Requirement

The tensile strength and elongation shall be as specified in the relevant cable specification.
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