IEC 61196-1-314:2015-08(en)

m

IEC 61196-1-314

INTERNATIONAL
STANDARD

Edition 2.0 2015-08

Coaxial communication cables —

Part

1- 314: Mechanical test methods — TesQQ bending

>

&
S



https://iecnorm.com/api/?name=d62aed1c03a07e36632ba72cdcf6e062

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2015 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

IEC Central Office
3, rue de Varembé

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00

CH-1211 Geneva 20 info@iec.ch
Switzerland www.iec.ch
About the IEC
The |

About|IEC publications

ernational Electrotechnical Commission (IEC) is the leading global organization that prepares and “puplishes
Interngdtional Standards for all electrical, electronic and related technologies.

The teghnical content of IEC publications is kept under constant review by the IEC. Please make Suxe that you hgve the

latest gdition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The and-alone application for consulting the entire
bibliogfaphical information on IEC International Standards,
Technigal Specifications, Technical Reports and other

(reference  number, text, technical
commiftee,...). It also gives information on projects, replaced
drawn publications.

IEC Jupt Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details|all new publications released. Available online and
also orfjce a month by email.

Electropedia - www.electropedia.org
The world's leading online_“dictionary of electronjc and
electrical terms containing, more than 30 000 terms and
definitions in English and_French, with equivalent ternfs in 15
additional languages. ) Also known as the Interpational
Electrotechnical Vocabulary (IEV) online.

IEC Glossary~ std.iec.ch/glossary
More thar,60” 000 electrotechnical terminology enfries in
English/and French extracted from the Terms and Definitions
claus€) of/IEC publications issued since 2002. Some |entries
have been collected from earlier publications of IEC [TC 37,
77,86 and CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc
If you wish to give us your feedback on this publicgtion or
need further assistance, please contact the Customer Bervice
Centre: csc@iec.ch.



mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
https://iecnorm.com/api/?name=d62aed1c03a07e36632ba72cdcf6e062

IEC 61196-1-314

Edition 2.0 2015-08

INTERNATIONAL
STANDARD

Cogxial communication cables —
Part 1- 314: Mechanical test methods — Testfor bending

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 33.120.10 ISBN 978-2-8322-2856-2

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=d62aed1c03a07e36632ba72cdcf6e062

-2- IEC 61196-1-314:2015 © IEC 2015

CONTENTS

O T T 1 I P 4
1 T oTo] o1 TP 6
2 NOIMALIVE FEfEIENCES. ... it et 6
3 Terms and definitioNS ..., 6
4  Bending around a test Mandrel ....... ..o 6
4.1 EQUIPM N o e 6
4.2 TSt SAMPIE e e 7
4.8 e o ToT =Y o 1T = Y P ol R 7
4.3.1 GeNEral e O 7
4.3.2 Procedure 1 ... e 7
433 Procedure 2 ... N 7
4.3.4 Requirements .......coiiiiiiiiii e A D e 7
4.3.5 Test report. ... N 7

5 Repeated bending ... N T 7
5. Equipment ... 7
5.2 Testsample ..o A e 8
5.2.1 Sample length ... S 8
$.2.2 Termination........cooiiii o e 8

5.8 L FoToT=Y o 1H ] Y P S 8
54 ReqUIrEMENtS. ... A e 8
5.9 TSt rEPOIt e A e 8

6 B IEXING e N T e ....10
6. [=Xo [ U1 o2 01=] o) S PP RPRPPR ....10
6.2 T eSSt SAMPIE oo N T e ....10
6.3 ProCEAUIE ..o ....10
6.4 REQUITEM NS, .. e ....10
6.9 =15 A =1 Lo L e P ....10

T FIeXiNg @NAUIANCE ..o . e e et a e ... 11
. B QU DM BNt (o e ... 11

2 TSt SAMPIE . e e ... 11

7.3 PrOCE AU ..o ... 11
7.4 R QU M NS ..ot e ... 11
7.5 B = 1= A =1 Lo o P ... 11

8 Cable’bending under tension (dynamic test) ..., ....12
8. | = TV TT oL =0 S 12
8.2 TSt SAMPIE ot e 12
8.3 PrOCEAUIE .. 12
8.3.1 GBNBIAl e 12
8.3.2 PrOCEAUIE o 13
8.3.3 PrOCEAUIE 2 ..o 13

8.4 Yo [ BT 0 0 T=T 0} PP 13
8.5 =15 S0 =1 Lo L P 13

O S NS S i 14
9.1 LCT=T o 1= - | P PP 14
9.2 B QUIPIM BNt Lo e 15

9.21 Method A . e 15


https://iecnorm.com/api/?name=d62aed1c03a07e36632ba72cdcf6e062

IEC 61196-1-314:2015 © IEC 2015 -3-

9.2.2 1Y =Y 4 o Yo I = TP 15
9.2.3 MEthOd C oot e e 15

9.3 T et SaAMIPI oo e s 15
9.4 PO AU ... e 15
9.4.1 MEthOd A o e 15
9.4.2 1Y =Y 4 o Yo I = PP 16
9.4.3 MEthOd C oot e e e 16

9.5 REQUITEM NS ... e 16
9.6 L= (=T oo o PP 16
10 Kmktest ....18
Ol S aAMIPIE et e e e .18
TO.2 EQUIPMENT b .18
103 ProCedure ... B 18
T4 REQUITEMENT L. e e T e et e eaaaan e ....18
105 Testreport .. e L ....18
Figure 1 — Repeated bending test for cable ..........c..cooiii A0 9
Figure 2 — Repeated bending test for cable/connector assembly ..o e, 9
Figurp 3 — FIeXing apparatus. ... ..o e ... 11
Figure 4 — Apparatus for cable flexing endurance test... &z ... 12
Figure 5 — U-bend ... O Y ... 14
FIQUIE 6 — S-DENA .. et et et et e e e et et e e e e e ee ....14
Figurp 7 — Test set-up for method A: Three point bending test ...............coooiiy ... 17
Figurp 8 — Test set-up for method B: Cantilever test ... .17
Figure 9 — Test set-up for compressionforce ...........ooviiiiiiii i ....18
Figure 10 — Example of results of applied force and displacement...............ccooviiiiiinnn. ....18
Figur 11 — KiNK 188t ..o e e ea e ....19



https://iecnorm.com/api/?name=d62aed1c03a07e36632ba72cdcf6e062

1)

9)

Intern

-4 - IEC 61196-1-314:2015 © IEC

INTERNATIONAL ELECTROTECHNICAL COMMISSION

COAXIAL COMMUNICATION CABLES -

Part 1- 314: Mechanical test methods -
Test for bending

2015

Th
all
int
thi
Te
Pu
in

go
wit]
ag
Th
co
int
IE

Co
Pu
mi

In

tra

be
thg

IE
as
se

All

No|
me
oth
ex
Pu

Att
ind
Att
pa

FOREWORD

b International Electrotechnical Commission (IEC) is a worldwide organization for standardization”com
national electrotechnical committees (IEC National Committees). The object of IEC\.is to p
brnational co-operation on all questions concerning standardization in the electrical and.electronic fiel
b end and in addition to other activities, IEC publishes International Standards, Technical Specific
Chnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter\referred to ag
blication(s)”). Their preparation is entrusted to technical committees; any IEC Natiofal Committee intg
the subject dealt with may participate in this preparatory work. International,” governmental an
ernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates
h the International Organization for Standardization (ISO) in accordance- with conditions determin
eement between the two organizations.

b formal decisions or agreements of IEC on technical matters expressy/as nearly as possible, an intern
sensus of opinion on the relevant subjects since each technical committee has representation fr
erested IEC National Committees.

Publications have the form of recommendations for intepnational use and are accepted by IEC N
mmittees in that sense. While all reasonable efforts aresmade to ensure that the technical content
blications is accurate, IEC cannot be held responsible “for the way in which they are used or fi
interpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publi
hsparently to the maximum extent possible in‘their national and regional publications. Any dive
ween any |I[EC Publication and the corresponding national or regional publication shall be clearly indic
latter.

itself does not provide any attestation\of conformity. Independent certification bodies provide con
essment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
vices carried out by independent certification bodies.

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

mbers of its technical committees and IEC National Committees for any personal injury, property dam
er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee
enses arising out ©f\the publication, use of, or reliance upon, this IEC Publication or any oth
blications.

ention is drawn te"the Normative references cited in this publication. Use of the referenced publicat
ispensable for.the correct application of this publication.

ention is,drawn to the possibility that some of the elements of this IEC Publication may be the sub|
ent rights. IEC shall not be held responsible for identifying any or all such patent rights.
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liability shall attach to IEC ‘or/its directors, employees, servants or agents including individual expefts and
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br |IEC
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atienal Standard IEC 61196-1-314 has been prepared by subcommittee 46A: Cq

axial

cables, of IEC technical committee 46: Cables, wires, waveguides, R.F. connectors, R.F
microwave passive components and accessories.

. and

This second edition cancels and replaces the edition published in 2006. This edition
constitutes a technical revision. This edition includes the following significant technical
change with respect to the previous edition:

Clause 4 (single bending test) was completely revised.

The text of this standard is based on the following documents:

FDIS Report on voting
46A/1264/FDIS 46A/1269/RVD
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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 standard is intended to be read in conjunction with IEC 61196-1:2005, on which it was
based.

A list of all parts in the IEC 61196 series, under the general title: Coaxial communication
cables._can be found on the |IFC website

The ¢gommittee has decided that the contents of this publication will remain unchahged until
the dtability date indicated on the IEC website under "http://webstore.iec.ch"- iy the| data
relatgd to the specific publication. At this date, the publication will be

* rgconfirmed,

e wjthdrawn,

* rgplaced by a revised edition, or
* amended.

A bilipgual version of this publication may be issued at a laterdate.
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1

This part of IEC 61196 applies to coaxial communications cables. It specifies test methd
determine the bending tests for cables:

and fpr

The fpllowing documents, in whole or in part,"are normatively referenced in this documen
are indispensable for its application. For;dated references, only the edition cited applieg
undafed references, the latest edition of the referenced document (including
amerldments) applies.

IEC 0050 (all parts), ~International Electrotechnical = Vocabulary, availablg
http:/fwww.electropedia.org/

IEC §1196-1, Coaxial_communication cables — Part 1: Generic specification — Ge
definftions and requirements

EN 50289-3-1\“\Communication cables — Specifications for test methods - Part
Mechanical-test methods — General requirements

3

bénding around a test mandrel (Clause 4);
rgpeated bending (Clause 5);

rgpeated flexing in service (Clause 6);

mEasuring the stiffness (Clause 9) of such a cable;

-6- IEC 61196-1-314:2015 © IEC
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Scope

2015

Ixing in service (Clause 7);

nding around rollers or bows during installation (Clause 8);

k test (Clause 10).

Normative references

ds to

t and
. For
any

at

heral,

3-1:

T Fdefiniti

For the purposes of this document, the terms and definitions given in IEC 60050 and in
IEC 61196-1 apply.

4

4.1

Bending around a test mandrel

Equipment

A single mandrel apparatus shall enable the sample to be wrapped tangentially in a close
helix around a test mandrel.
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4.2 Test sample

The sample shall be terminated at each end by suitable connectors.

4.3 Procedure
4.3.1 General

As indicated in the sectional or detail specification, one of the following two procedures
detailed in 4.3.2 and 4.3.3 shall be used.

4.3.2—Procedure—1

The gample shall be wrapped in a close helix around the mandrel at a uniform ratec-Suffjcient
tensipn shall be applied to ensure that the sample contours the mandrel. The sample|shall
then pe unwrapped.

The test consists of one wrapping and one unwrapping.

The ¢liameter of the test mandrel and the number of turns per helix*shall be shown ih the
sectignal or detail specification.

4.3.3 Procedure 2

The gsample shall be bent around a mandrel through 180° and kept taut during the berjding.
The {est consists of one U bend followed by a reverse’ U bend, and returned to the stfaight
posititk)n. The diameter of the test mandrel shall be stated in the sectional or Hetail
specification.

4.3.4 Requirements

The acceptance criteria for the test shall be stated in the sectional or detail specification.
Typigal failure modes include loss of electrical continuity, degradation of transmission
perfofmance or physical damage to\the cable.

4.3.5 Test report
The test report shall include:

a) pfocedure to be used (procedure 1 or procedure 2);
b) test mandreldiameter (or ratio of mandrel diameter to cable diameter);

c) nlimber of.turns (for procedure 1);
d) miaximum allowable attenuation increase:

1)_during the test (if applicable);

2) after the test (if applicable);
e) test temperature;
f) pass/fail criteria.

5 Repeated bending

51 Equipment

The apparatus shall permit a sample to be bent backwards and forwards through angles up to
180°, the two extreme positions making an angle of 90° on both sides of the vertical, whilst
being subjected to a tensile load. For testing cables, a suitable apparatus is shown in Figure 1.
For testing cable/connector assemblies, a suitable apparatus is shown in Figure 2. Other
equivalent apparatus may be used.
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The bending arm shall have an adjustable clamp of fixture to permit holding the cable
securely during the entire test. For connectorized cables, a connector may be used to hold the

cable

on the bending arm providing that its characteristics fit with the tensile load.

The apparatus shall be capable of cycling. Displacing the sample from the vertical position to
the extreme right position then oscillating to the extreme left position and returning to the
original vertical position is considered to be one cycle. Unless otherwise specified in the
sectional or detail specification, the bending rate shall be approximately one cycle in 2 s.

The

apparatus shall include any test equipment needed to measure the changes in
transmission performance requested in the sectional or detail specification.

5.2
5.2.1

The s
dam4g
jump
trans

5.2.2

The
The ¢
that n

5.3

The g
a) P
b) A
c) M
d) C
S
e) C
re

54

The
Typig

cablel.

Test sample
Sample length

sample length shall be sufficient to carry out the testing specified. When only ph

br cords) to 5 m (for larger diameter cables). Longer lengths may(be“necessary to g
mission measurements.

Termination

lamps on the bending apparatus may be adequate; or the sample may be long er
o restraint is needed.

Procedure
rocedure can be defined in five steps.

recondition sample at standard atmospheric conditions for 24 h.
pply the weight of mass as shown in the sectional or detail specification.
easure acceptance criteria‘parameters to establish baseline values.

arry out repeated bending for the number of cycles specified in the sectional or
pecification.

arry out acceptapeg-criteria parameter measurements. If necessary, the sample m
moved from the apparatus for visual examination.

Requirements

hcceptance criteria for the test shall be stated in the sectional or detail specific
al failure modes include loss of transmission performance of physical damage t

sical

ge is to be evaluated, the length may range from 1 m (for example for small diameter

ermit

sample may be terminated at each end in a connector, or in a representative manner.

ough

Hetail

by be

htion.
b the

5.5

Test report

The test report shall include:

a) the angle of displacement;

b) number of cycles;

c) mass of the weight;

d) bending radius R;

e) test temperature;

f) pass/fail criteria.
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Axis of oscillation

\

Sample

=

Weight

IEC

Figure 1 — Repeated bending test for cable

Axis of oscillation

Connector

Sample

Weight

IEC

Figure 2 — Repeated bending test for cable/connector assembly
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6 Flexing
6.1 Equipment
The test is carried out using the apparatus shown in Figure 3.

2015

The pulleys shall have a semicircular shaped groove for circular cables and a flat groove for
flat cables. The restraining clamps D shall be fixed so that the pull is always applied by the
weight from which the carrier is moving away.

6.2 _Test sample

The sample shall be terminated at each end in a connector, or in a representative mJnner.
The Iength of the sample shall be sufficient to carry out the testing specified.

6.3 | Procedure

The $ample shall be stretched over the pulleys, each end being loaded with a weight| The
mass| of this weight and the diameter of the pulleys A and B shall‘be as specified iph the
sectipnal or detail specification.

The sample shall be flexed for the number of cycles specified in the sectional or fetail
specification. A cycle is defined as the movement of thé carriage away from its starting
position to one end of the traverse followed by movement in’the opposite direction to the [other
end gnd then back to the starting position.

6.4 | Requirements

The acceptance criteria for the test shall bestated in the sectional or detail specificgtion.
Typidal failure modes include loss of transmission performance or physical damage tp the
cable.

6.5 | Test report

The t

a) d

st report shall include:

ameter of pulleys A.and B;

b) mass of weights;

imber of cycles;

d) tgst temperature;

e) p

hss/fail\criteria.
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< ,,,,,,,,,,,,,,,,,,,,,,,,

Sample Reciprocating carriage

j@ Pulley B
Pulley A

Restraining clamp D
IE’ ReStraming clamp D

|

,|_||§

L] ]

Figure 3 — Flexing apparatus

~
m

lexing endurance

7.1 | Equipment

The tpst is carried out using the apparatus shown in Figure 4.

7.2 | Test sample

The gample shall be taken from one(end of a finished cable.

The sample shall be terminated”at each end in a connector, or in a representative mgnner.
The Iength of the sample shall’'be sufficient to carry out the testing specified.

The maximum length.of cable assembly should be less than 2 m.

7.3 Procedure

The gable shall be placed on a horizontal table in an apparatus as illustrated in Figure 4.

Whildt one end is fixed, the other end is moved back and forth in the direction of the gable
axis.

7.4 Requirements

After the test, the cable shall show no visible damage. Electrical requirements stated in the
sectional or detail specification shall be complied with.

7.5 Testreport
The test report shall include:

a) movement amplitude, normally half the length of the assembly;
b) number of cycles, normally 500;

c) electrical tests or optical tests to be applied with requirements;
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d) test temperature;

e) pass/fail criteria.

NS

2015

8.1

The 4

d) fa

8.2
The 9

sectipnal or detail specification.

Both

appligd.

_Movement amplitude T

>0,98L

L = Straight length of the cable
IEC

Figure 4 — Apparatus for cable flexing endurance test

able bending under tension (dynamic test)

Equipment
pparatus consists of

nsile power device with a maximum error of £3 %;

required for a particular user application, attenuation measuring apparatus fo
btermination of attenuation change and/or fibre elongation strain measuring apparat

r procedure 1: one roller with a radius, », as given in the sectional or detail specifig
nd as shown in Figure 5;

r procedure 2: two rollers with-a radius R, distance Y, and a bending angle, ¢, as
the sectional or detail specification and as shown in Figure 6.

Test sample

r the
IS;

ation

given

ample shall be taken from one end of a finished cable, without cutting if specified |n the

ends of the-specimen shall be terminated in such a way that the specified load can be

If trarllsmission tests are requested, the samples shall be fitted with suitable terminations,

The sample shall be marked at points A and B as shown in Figures 5 and 6.

8.3
8.3.1

Procedure

General

The test shall be carried out at ambient temperature.

If specified in the sectional or detail specification, the attenuation shall be recorded before the
specified load is applied, and after the test when the load is zero.

Depending on the installation method, and as indicated in the sectional or detail specification,
one of the two procedures detailed in 8.3.2 and 8.3.3 shall be used.
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8.3.2

Procedure 1

Procedure 1 is as follows.

a) The cable shall be moved around a cylinder or on a device as specified in the sectional or
detail specification, through a minimum of 180° (U-bend) as shown in Figure 5, or
according to other values agreed between user and manufacturer.

b) The tension shall be continuously increased to the required value given in the sectional or
detail specification.

c) The cable shall be moved from point A to point B (see Figure 5) and then returned to
point A, with a speed and in a number of cycles as specified in the sectional or detail

S

8.3.3

pecification.

Procedure 2

Procgdure 2 is as follows.

a) T
d

by T
d
c) T
p
s
m
8.4
Unde

he cable shall be bent around two cylinders in an S form manner (S-bend), or
bvice as specified in the sectional or detail specification, as shown-ifoFigure 6.

btail specification.

bint A, with a speed and in a number of cycles as specified in the sectional or

oved over the cable length under test

Requirements

sheath and/or to the cable elements.

If spgcified, any permanent increase in‘attenuation after the test shall not exceed the

speci
Furth

8.5
The t

o 0o T o
S N N N
= O Z T

fied in the sectional or detail specification.
er detailed requirements.should be given in the sectional or detail specification.

Test report
st report shallfinclude:

ocedure used (1 or 2);
ngth of the cable and length bent under tension;
nd preparation;

nsion device:

on a

he tension shall be continuously increased to the required value given in the sectiopal or

he cable shall be moved from point A to point B (see<Figure 6) and then returned to

Hetail

pecification. Instead of moving the cable from point A to point B, the rollers may be

I visual examination without magnification, ‘there shall be no significant damage to the

value

e) radius, r, of rollers in procedure 1;

f) radius, R, of rollers / cylinders / mandrels in procedure 2;

g) distance, Y, in procedure 2;

h) bending angle, ¢, in procedure 2;

i) moving speed;

j) number of moving cycles;

k) maximum fibre strain during the test, if specified;

[) elongation of sheath, if required;

m) launching conditions and attenuation measuring device, if relevant;

n) the electrical parameters, if specified, of conductors incorporated in the cable design;
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0) maximum tension applied during test;
p) testtemperature;
q) pass/fail criteria.

IEC

Figure 5 — U-bend

| IEC

Figure 6 — S-bend

9 Stiffness

9.1 General

Three alternative methods are applicable, depending on the type of cable.

Stiffness is a parameter used to evaluate the performance of a cable when installed using
conventional pulling techniques (for example, in ducts, trunking, conduit or under floors) and
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also when using blowing techniques. Stiffness is also used to ensure that jumper and indoor
cables are sufficiently rugged yet flexible enough to withstand installation and normal usage.

e Methods A and B are suitable for large cables.

e Method B is also suitable for smaller cables including lightly armoured cables and indoor

cables.

e Method C is suitable for small cables such as ruggedized single-fibre cables.
9.2 Equipment
9.2.1 Method A

The three point bending test set-up is shown in Figure 7. The sample is placed. o

two

supports which allow free movement of the cable (for example, the supports may-be rofating
bars)| Means shall be provided to apply a force to the sample at a point midway 'bétwegn the

supp¢rts and to measure the subsequent displacement.

9.2.2 Method B

The g¢antilever test set-up is shown in Figure 8.The sample is secured'in a clamp and n

eans

shall|be provided to apply a force to the end of the sample reméte from the clamp, and to

measlure the subsequent displacement.

In some cases (for example, small jumper cables), the clamp can be designed to contr
bending radius of the sample, as shown in Figure 8b).

9.2.3 Method C

The test set-up is shown in Figure 9. It providés a means of measuring the force impart

| the

ed by

the test sample when bent into a U-bend. *A  suitable apparatus is a tensile testing maghine

fitted| with a load cell and capable of maintaining a given jaw separation for a spe
duratjon.

9.3 | Test sample

The dample length shall be sufficient to carry out the specified test.

9.4 | Procedure
9.4.1 Method A

Set the supporis at a distance apart as specified in the sectional or detail specification
test gample-is-placed on the supports, the force applied and the displacement measured.

cified

The

that

The pample shall be longer than the distance between the supports by an amounf

ensures that any internal movement of the cable components does not affect the result.

The force can be applied by a blade fixed to a tensile testing machine or by weights hooked to

the cable.

If a force F (in newtons) results in a displacement y (in metres) with the supports x (in metres)

apart, the stiffness B is:
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Since some cables (for example, armoured cables) can exhibit a change in behaviour from
elastic to inelastic, as shown in Figure 10, it is preferable for the force to be increased in
increments so that the point of any change can be identified. The stiffness to be specified is
the elastic stiffness which is given by:

3

B= x—tana (Nmz)
48

9.4.2 Method B

Fix tHe sample securely in the clamp, apply the force and measure the displacement.
The fprce can be applied by a tensile testing machine or by weights.

The pample length shall be selected to ensure that any internal movement of the fable
complonents does not affect the result.

If thelmaximum force F (in newtons) results in a displacement y (in metres) with a span Igngth
£ (in|metres), the stiffness B is:

3
Bzg—i(Nmzj
3y

or.

p3 2
B = Ttana(Nm )

9.4.3 Method C

The gample is fixed to the apparatus in a straight condition. The jaw separation is reduded to

a vallie given by s x d, where d is the cable diameter and s is the separation factor given |n the
secti{nal or detail specification. After the duration specified in the sectional or Hetail
specification, the force_imparted by the test sample is recorded.

The gtiffness B s'then:

B=Fxxxr? (Nmz)

where

F is the measured force in newtons (N);

r is the bend radius in metres (m) of cable at final jaw separation.

9.5 Requirements

The cable stiffness shall meet the requirements specified in the sectional or detail
specification.

9.6 Testreport

The test report shall include:
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a)
b)
c)
d)
e)
)
g9)
h)
i)
)
k)
)

cable type;

distance between supports;
maximum force;

sample length;

number of samples tested;
loading rate (method A);
cable span (£) (method B);
bend radius (method B)

—17 -

siparation factor (s) (method C);
d
test temperature;

ration of test (method C);

pass/fail criteria.

Cable sample

Load cell

A

Figure 7 — Test.set-up for method A: Three point bending test
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Figure 8 — Test set-up for method B: Cantilever test
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