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1)

9)

Interpational~Standard IEC 61196-1-209 has been prepared by subcommittee 46A: Cq
cables, of IEC technical committee 46: Cables, wires, waveguides, R.F. connectors, R.H
micrdwave passive components and accessories.

INTERNATIONAL ELECTROTECHNICAL COMMISSION

COAXIAL COMMUNICATION CABLES -
Part 1-209: Environmental test methods — Thermal cycling
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e 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
E 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 National Committee intg
the subject dealt with may participate in this preparatory work. International, govefnmental an
ernmental organizations liaising with the IEC also participate in this preparation. |[EC collaborates
h the International Organization for Standardization (ISO) in accordance with,\/conditions determin
eement between the two organizations.

e formal decisions or agreements of IEC on technical matters express, 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 international tse and are accepted by IEC N
Immittees in that sense. While all reasonable efforts are made to)ensure that the technical content
blications is accurate, IEC cannot be held responsible for{the way in which they are used or f
interpretation by any end user.

order to promote international uniformity, IEC National ‘Committees undertake to apply IEC Publig
hsparently to the maximum extent possible in their<national and regional publications. Any dive
ween any IEC 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 committe€syand 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 of the, publication, use of, or reliance upon, this IEC Publication or any oth
blications.

ention is drawn to the\Normative references cited in this publication. Use of the referenced publicat
ispensable for the(caffect application of this publication.
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ntion is drawn \te’the possibility that some of the elements of this IEC Publication may be the sub

brising
omote
ds. To
htions,

“IEC
rested

non-
losely
ed by

htional
pbm all

htional
pf IEC
br any

ations
gence
hted in

ormity
br any

liability shall attach to IEC or its, directors, employees, servants or agents including individual expeilts and

age or
5) and
br [EC

ons is

ect of

axial
. and

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

FDIS Report on voting
46A/1298/FDIS 46A/1301/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 the parts in the IEC 61196 series published under the general title Coaxial
communication cables can be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later date.
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COAXIAL COMMUNICATION CABLES -

Part 1-209: Environmental test methods — Thermal cycling

1 Scope

This part of IEC 61196 specifies a test method to determine the ability of a coaxial cable to
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3 Tlerms and definitions

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

4

[d)]

AT

and the ettects ot temperature cycling on Its transmission performance.

urpose of this procedure is to accelerate the effects of temperature cycling on a’ cal

ormative references

pllowing documents, in whole or in part, are normatively referenged in this documen
dispensable for its application. For dated references, only the edition cited applies
ed references, the latest edition of the referenced “document (including
dments) applies.

1196-1, Coaxial communication cables — Part A1:'.Generic specification — Ge
tions and requirements

0068-2-14, Environmental testing — Part 2-14: Tests — Test N: Change of temperatu

2506, Methods for product accelerated\testing

ymbols

difference(between the upper and lower exposure temperature limits, in °C
difference between the upper and lower operational temperature limits, in °C
temperature change difference other than ATy, in °C

transition rate of temperature of the test, in °C/minute

le.

t and
. For
any

heral,

S

e

tes

adjustment factor for the number of cycles for different transition temperature ra

and exposure temperatures limits than standard conditions
adjustment factor for the number of cycles with regards to the transition rate

adjustment factor for the number of cycles with regards to the upper and lower
exposure temperatures
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5 Method

5.1

Thermal cycle profile method

IEC 61196-1-209:2016 © IEC

2016

The test shall be done in accordance with the IEC 60068-2-14 with a transition time of
2 °C/minute. The temperature exposure time should be at the upper and lower operational
limits of cable (AT,) as given in relevant cable specification, unless otherwise modified as
described in 5.2.

A cycle shall consist of one complete exposure at upper and lower temperature test limits.

Twer]ty cycles should be conducted.

The time exposed at the upper and lower test temperatures shall be sufficient-for the D

reach

Mass

5.2

5.2.1

The npumber of«cycles should be adjusted when the transition rate and temperature cH

varie

the specified temperature.

and exposure times are given in Table 1.

Table 1 — Mass and exposure times

Mass of specimen/fixtures

Exposure time
hr

<30g

>30gto<150¢g

> 150 gto < 1,5 kg

>1,5kgto<7,5kg

>7,5 kg to < 15 kg

> 15 kg to < 75 kg

> 75 kg to < 150 Kg

> 150 kg

Adjustment factors

General

5 from §.1/by the following:

N=20x A4, x Apr

T to

ange

(1)

The calculation will most likely lead to a number that will not be an integer and therefore will
contain a fraction of a complete cycle. Any fraction of a cycle should be adjusted to the next
higher integer number.
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5.2.2

Transition rate adjustment factor

The number of cycles should be adjusted to other transition rates according to equation (1)
and (2).

el

GTest

The maximum adjustment factor should be limited to 4.

5.2.3
If diff]

Upper and lower temperature exposure test adjustment factor

erent temperature exposure limits are used, the number of cycles should.bg adjust

specified by the following.

5.3

Elect

Sample

rical and mechanical tests shall be done on a,.50 m + 5 m length unless otheg

specified. Each test shall require a minimum of one sample.

The 3
airsp

The 1
Suita

Tests
disto

5.4
The

amples shall be loosely coiled in the test chamber to ensure that adjacent windings
hce between each coil, adjacent samples{cand walls of the chamber.

nechanical sample shall be cut flush;at both ends.
ble connectors shall be attached for the electrical tests.

that should be considered are: impedance, return loss, passive intermodu
tion, contact resistance, etc.

Requirements

bd as

rwise

have

ation

mechanical “test shall monitor dielectric and conductor movement. The criterip for

acce

The

tance shall be described in the detailed specification.

Fsperformance characteristics shall be evaluated at the conclusion of the test and

may
ed in

be algo.evaluated at intervals during the test. The criteria for acceptance shall be specif

the detailed specification.
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6 Testreport

The test report shall include

e initial measurement;
e number of samples tested;
e sample length;

e connector used;

o tgsteconditions
—| low temperature,
—| high temperature,
—| rate of temperature change,
—| number of cycles,
—| duration of cycle,
—| details of sample placement;

o fimal measurements and changes in results from the initial mgasurements;

Iculations made;

[ )
(¢}

e deviations from the standard method.
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Annex A
(informative)

Reliability acceleration factor

The effects of thermal cycling in use may be accelerated by increasing the temperature range
and transition time from what is the normal operation. This is known as the acceleration factor

we (i) &) o

AT, |is the change in temperature that occurs in test 1;

wher¢

AT, [is the change in temperature that occurs in test 2 or actual change(in usage;

cq |is the ramp speed in test that occurs in test 1;
¢co |is the ramp speed that occurs in test 2 or actual ramp rate.in ‘usage;

m is a number for the difference between the exposure testlimits and is determined Hy the
component/material;

n is a number for the transition rate of temperature-

In acfual use, the thermal cycle profile may not be consistent from day to day and thenefore
someg| approximation shall be used.

The 5 and n may be obtained from testing, field experience, data sources, etc.
Additjonal information can be obtainediin IEC 62506.
Comments

If thgd acceleration factor is 25, which means 1 thermal cycle is equivalent to 25, thermal
cyclep of the base line-model shall be used. If the baseline model is 1 day of usge, an
acceleration factor is.equivalent to 25 days of use for each cycle.

Typidally daily opérational cycles are complex and more than one cycle occurs per day} It is
typical practice,to model these multiple cycles as one cycle to make the complications pasy.
Howgver, ope can use each mini-cycle and perform individual calculations.

The degfee that acceleration can be achieved may be limited based on the tempedature
ratings of the materials used in the construction of the cable.

The m and n exponents can be determined form experimentation, however, when they are not
known, a conservative number of 2,5 is used for m and 1/3 is used for n.

Example 1:

Perform a test on two 50 m cables with one having connectors on both ends and the other
having its ends cut flush.

The operational temperature limits are: -50 °C and +70 °C.

The cable mass is of 1 kg per meter.
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