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1)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRIC AND OPTICAL FIBRE CABLES -
TEST METHODS FOR NON-METALLIC MATERIALS -

Part 505: Mechanical tests —
Elongation at low temperature for insulations and sheaths

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 Committees.

IEC Publications have [the férm ofyrecommendations for international use and ‘are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannet{be ;held .responsibletfarthe,way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible®in’ ltheif)-national and regional publications. Any divergence
between any IEC Publication,and the;corresponding nationaljorregional;publicationshall 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 60811-505 has been prepared by IEC technical committee 20:
Electric cables.

This Part 505 of IEC 60811 cancels and replaces 8.3 and 8.4 of IEC 60811-1-4:1985, which is
withdrawn. Full details of the replacements are shown in Annex A of IEC 60811-100:2012.

There are no specific technical changes with respect to the previous edition, but see the
Foreword to IEC 60811-100:2012.
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The text of this standard is based on the following documents:

FDIS Report on voting
20/1301/FDIS 20/1350/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.
This part of IEC 60811 shall be used in conjunction with IEC 60811-100.

A list of all the parts in the IEC 60811 series, published under the general title Electric and
optical fibre cables — Test methods for non-metallic materials, 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.
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INTRODUCTION

The IEC 60811 series specifies the test methods to be used for testing non-metallic materials
of all types of cables. These test methods are intended to be referenced in standards for
cable construction and for cable materials.

NOTE 1 Non-metallic materials are typically used for insulating, sheathing, bedding, filling or taping within cables.

NOTE 2 These test methods are accepted as basic and fundamental and have been developed and used over
many years principally for the materials in all energy cables. They have also been widely accepted and used for
other cables, in particular optical fibre cables, communication and control cables and cables for ships and offshore
applications.
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ELECTRIC AND OPTICAL FIBRE CABLES -
TEST METHODS FOR NON-METALLIC MATERIALS -

Part 505: Mechanical tests —
Elongation at low temperature for insulations and sheaths

1 Scope

This Part 505 of |IEC 60811 gives the procedure for performing elongation tests at low
temperature on extruded insulations and sheaths.

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 Ilatest edition of the referenced document (including any
amendments) applies.

IEC 60811-100:2012, _Electric _and ,optical fibre cables — Test methods for non-metallic
materials — Part 100: General

IEC 60811-501, Electric and optical fibre tables’~" Fest"methods for non-metallic materials —
Part 501: Mechanical tests — Tests for determining the mechanical properties of insulating and
sheathing compounds

IEC 60811-504, Electric and optical fibre-cables'~' Test-methods for non-metallic materials —
Part 504: Mechanical tests — Bending tests at low temperature for insulation and sheaths

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60811-100 apply.

4 Test method

4.1 General

This part of IEC 60811 shall be used in conjunction with IEC 60811-100.

All the tests shall be carried out not less than 16 h after the extrusion of the insulating or
sheathing compounds.

Tests shall be carried out at the temperature specified in the relevant cable standard.

For tests on insulation, the test is intended for insulated conductors of circular cross-section
having an external diameter greater than 12,5 mm and for sector-shaped cores large enough
to prepare dumb-bells. Where it is not possible to prepare dumb-bells, a bending test suitable
for testing the performance of cores of smaller diameter is described in IEC 60811-504.

This test is intended for the sheaths of cables not subjected to the bend test as specified in
IEC 60811-504. It is intended for cables with an overall diameter over 12,5 mm, or for flat
cables having, a major axis dimension over 12,5 mm. Cables with an overall diameter up to
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and including 12,5 mm shall be subjected to the low temperature bending test detailed in
IEC 60811-504.

4.2 Elongation test at low temperature for insulation
4.2.1 Sampling

Each core to be tested shall be represented by two samples of suitable length.

4.2.2 Preparation of test pieces

After all covering (including outer semi-conducting layer, if any) has been removed, the
insulation shall be cut open in the direction of the axis, after which the conductor and the
internal semi-conducting layer, if any, shall be removed.

The insulation need not be ground or cut if the inner and outer surfaces are smooth, and its
mean specified thickness does not exceed 2,0 mm. Samples having a thickness exceeding
this limit, or samples having imprints or ridges on the inner side, shall be ground or cut to
obtain two parallel and smooth surfaces, and a thickness which does not exceed 2,0 mm. The
minimum thickness after grinding or cutting shall be 0,8 mm but if the original thickness of the
insulation does not allow it, then 0,6 mm shall be permitted as the minimum thickness.
Grinding and cutting shall be carefully carried out to avoid undue heating and mechanical
stresses in the insulation.

All strips shall be conditioned at'ambient temperature forfatjleasti3rh:

After this preparation, two dumbs=bells) from€ach [sampleilin laccordance with Figure 1, or if
necessary Figure 2, shall be punched in the direction of the axis of each sample; if possible,
two dumb-bells shall be punched side by side,

For sector-shaped cores, the dumb-bells,shall be punched-out of the rounded “back” of the
core.

If an apparatus is used which allows the direct measurement of the distance between the
marker lines during the test, the dumb-bells shall be marked in accordance with
IEC 60811-501.

4.2.3 Apparatus

The test may be carried out on a machine provided with a cooling device or on a machine
installed in a cooling chamber.

Using a liquid as the refrigerant, the conditioning time shall be not less than 10 min at the
specified test temperature.

When cooling in air, the conditioning time for cooling the apparatus and test piece together
shall be at least 4 h. If the apparatus has been pre-cooled, this period may be reduced to 2 h,
and if the apparatus and test piece have been pre-cooled, the conditioning time after the test
piece has been fixed in the apparatus shall be not less than 1 h.

If a liquid mixture is used for cooling, it shall not impair the insulating or sheathing material.

An apparatus which allows direct measurement of the distance between the marker lines
during the elongation test is preferred, but it is also permissible to use an apparatus with
which the displacement between the grips can be measured.
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4.2.4 Procedure and test conditions

The grips of the tensile apparatus shall be of a non-self-tightening type. In both pre-cooled
grips, the dumb-bell shall be clamped over the same length.

The free length between the grips shall be about 30 mm for both types of dumb-bells if the
direct measurement of the distance between the marker lines is to be made during the test.

If the displacement of the grips is to be measured, the free length between the grips shall be
(30 £ 0,5) mm for the dumb-bell in accordance with Figure 1, and (22 + 0,5) mm for the dumb-
bell in accordance with Figure 2.

The speed of separation of the grips of the tensile machine shall be (25 £ 5) mm/min.

The test temperature shall be as specified for the type of compound in the standard for the
type of cable.

The elongation shall be determined by measuring the distance between the marker lines, if
possible, or between the grips at the moment of the rupture.

4.2.5 Evaluation of results

For calculating the elongation, the increase of the distance between the marker lines shall be
related to the initial :distance_of 20 mm-(or 710 mmif ythevdumb=bell in accordance with
Figure 2, is used), and expressed’as a percentage of this distance.

If the alternative method of measuring the distance between the grips is used, the increase of
this distance shall be related to the original distance, being 30 mm for the dumb-bell in
accordance with Figure 1, and 22 mm-for the-dumb-bell according to Figure 2. When this
method is used, the test'piece’shall’be’examined before being 'removed from the apparatus; if
the test piece has partly slipped‘out of ‘the'grips; 'the’result shall be ignored. At least three
valid results are required for calculating the elongation, otherwise the test shall be repeated.

Unless otherwise specified, none of the valid results shall be less than 20 %. In case of
dispute, the method employing marker lines shall be used.

4.3 Elongation test at low temperature for sheaths
4.3.1 Sampling

Each sheath to be tested shall be represented by two samples of suitable length.

4.3.2 Preparation of test pieces

After any covering has been removed, the sheath shall be cut open in the direction of the
axis, after which the cores and fillers and others internal parts (if any) shall be removed.

The sheath need not be ground or cut if the inner and outer surfaces are smooth, and its
mean specified thickness does not exceed 2,0 mm. Samples having a thickness exceeding
this limit, or samples having imprints or ridges on the inner side, shall be ground or cut to
obtain two parallel and smooth surfaces, and a thickness which does not exceed 2,0 mm. The
minimum thickness after grinding or cutting shall be 0,8 mm but if the original thickness of the
sheath does not allow it, then 0,6 mm shall be permitted as the minimum thickness. Grinding
and cutting shall be carefully carried out to avoid undue heating and mechanical stresses in
the sheath. For polyethylene (PE) and polypropylene (PP) sheaths, cutting only, not grinding
shall be employed. An example of a cutting machine is given in Annex A of
IEC 60811-501:2012.
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All strips shall be conditioned at ambient temperature for at least 3 h.

After this preparation, two dumb-bells from each sample in accordance with Figure 1, or if
necessary Figure 2, shall be punched in the direction of the axis of each sample; if possible,
two dumb-bells shall be punched side by side.

If an apparatus is used which allows direct measurement of the distance between the marker
lines during the test, the dumb-bells shall be marked in accordance with IEC 60811-501.

4.3.3 Apparatus

In accordance with 4.2.3.

4.3.4 Procedure and test conditions

In accordance with 4.2.4.

4.3.5 Evaluation of results
In accordance with 4.2.5.

5 Testreport

The test report shall be infaccordance with that given in [IEC'60811-100/
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