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INTERNATIONAL ELECTROTECHNICAL COMMISSION

COAXIAL COMMUNICATION CABLES -
Part 1-212: Environmental test methods — UV stability

FOREWORD

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 fie
5 end and in addition to other activities, IEC publishes International Standards, Technical* Specific
Chnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
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, governmental an
ernmental organizations liaising with the IEC also participate in this preparation: |[EC collaborates

with the International Organization for Standardization (ISO) in accordance withy'conditions determir

ag

co
int
3) IE

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 commitiee has representation fr|
brested IEC National Committees.

L Publications have the form of recommendations for international use and are accepted by IEC N

Committees in that sense. While all reasonable efforts are made to)ensure that the technical content

Pu

blications is accurate, IEC cannot be held responsible for{the way in which they are used or fi

miginterpretation by any end user.

4) In |order to promote international uniformity, IEC National €ommittees undertake to apply IEC Publig
trapsparently to the maximum extent possible in theirs\national and regional publications. Any dive
be{ween any IEC Publication and the corresponding national or regional publication shall be clearly indic
thqg latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide con
asgessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f]
sefvices carried out by independent certification bodies.

6) Alllusers should ensure that they have the,latest edition of this publication.

7) No| liability shall attach to IEC or its\directors, employees, servants or agents including individual expe
mgmbers of its technical committees)and IEC National Committees for any personal injury, property dam
othler damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee

ex
Pu

enses arising out of the. publication, use of, or reliance upon, this IEC Publication or any oth
blications.

8) Attention is drawn to the)Normative references cited in this publication. Use of the referenced publicat
indispensable for the{ carrect application of this publication.

9) Attention is drawn.to the possibility that some of the elements of this IEC Publication may be the sub

pa

ent rights. IEC-shall not be held responsible for identifying any or all such patent rights.
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IEC §1196=14-212 has been prepared by subcommittee 46A: Coaxial cables, of IEC tec

com

components and accessories. It is an International Standard.

nical

ittee’46: Cables, wires, waveguides, RF connectors, RF and microwave padssive

The text of this International Standard is based on the following documents:

Draft Report on voting

46A/1452/CDV 46A/1487/RVC

Full information on the voting for its approval can be found in the report on voting indicated in

the a

bove table.

The language used for the development of this International Standard is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part1 and ISO/IEC Directives, IEC Supplement,
available at www.iec.ch/members_experts/refdocs. The main document types developed by
IEC are described in greater detail at www.iec.ch/standardsdev/publications.

A list of all 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 document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e rgconfirmed,
e wjthdrawn,
e rgplaced by a revised edition, or

e amended.

IMPQRTANT - The "colour inside” logo on the cover page of this document indicates
that |it contains colours which are considered to be “useful for the corrpct
undefrstanding of its contents. Users should therefore: print this document using a
colouir printer.
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INTRODUCTION

UV hazard assessment for synthetic compounds is possible using a number of UV sources.
For the purposes of this document, three alternative methods are given.

1) Method A uses a xenon arc source to simulate the UV effect on cable sheath. The effect is
measured by the variation of mechanical characteristics and/or change in colour after
exposure.

2) Method B uses a fluorescent lamp to simulate the UV effect on cable sheath. Two different

(o}
3) M

for meth
ange in colour after exposure.

ethod C uses a mercury vapour lamp to simulate the UV effect on cable she@th” A

Iamps may be used: type | (called UV-A Iamps) and type Il (caIIed uv-B Iamps) The effect
A th f | ch

nd/or

s for

methods A and B, the effect is determined by the variation of mechanical characteristics
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d/or change in colour after exposure. This test has been typically use
lecommunication cables.

utdoor cable application only, the test specimens are periodically) subjected to
for methods A and B. A recent modification of method C mow allows for a
rsion cycle.

nethod C, the round robin tests made without water (s€e’ Annex B) indicate the m
pe applicable to outdoor environments.

sources and determination methods are capdble of detecting and analysing th
d for a cable sheath. Examples of such methods are metal halide lamps or sun
n arc lamps, in combination with proper filters in order to cut off most radiation h
engths lower than 290 nm. Contracting parties may agree to use such other met
Lch methods cannot claim conformity .o this document. If used, it is recommende
methods have at least equivalent sensitivity and detection levels as those irn
ment.

hative Annex B gives guidelines'for the use and interpretation of results.

It is useful to recall the intfoduction to ISO 4892-1:2016, which says, "The relative durability of mate
use exposures can be very different depending on the location of the exposure because of differences
bn, time of wetness, temperature, pollutants and other factors. Therefore, even if results from a §
rated laboratory test-are found to be useful for comparing the relative durability of materials expose
lar outdoor location“or in particular actual-use conditions, it cannot be assumed that they will be usd
ining the relative“durability of materials exposed in a different outdoor location or in different acty
ons."
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1 Scope

2021

This part of IEC 61196 describes three methods to determine the UV resistance of sheath

mate

appli
finish

Altho

Wherle a sheath is of cross-linked (thermosetting) material, it is recalled that the prepa

of md
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IEC 4
shea

IEC 4
Part

IEC 6
Part

rials for electric and optical fibre cables. These tests apply for outdoor and indoar

ed cables.

ulded plaques is made before crosslinking.
bds differ by the nature of the UV source.

o the excessive time to failure, the methods described are inappropriate to pro
b UV resistance is conferred by 22,0 % carbon-black content meeting the requirer
bd in IEC 60708.

ormative references

ollowing documents are referred:..fo in the text in such a way that some or all of]
nt constitutes requirements of this document. For dated references, only the e
applies. For undated references, the latest edition of the referenced document (incl
mendments) applies.

0708, Low-frequency cables with polyolefin insulation and moisture barrier poly
h

0811-202, Electric and optical fibre cables — Test methods for non-metallic mater,
P02: Generakhtests — Measurement of thickness of non-metallic sheath

0814-501, Electric and optical fibre cables — Test methods for non-metallic mater
b01:"Mechanical tests — Tests for determining the mechanical properties of insulatin

shea

cable

cations according to the product standard. The samples of sheath are taken(from the

ugh this test method is written principally for communication cables, it"can be used for
energy cables if called up by the relevant product standard.

ation

ducts
hents

their
dition
lding

plefin

als —

als —
g and

hing compounds

ISO 4892-1:2016, Plastics — Methods of exposure to laboratory light sources — Part 1:
General guidance

ISO 4892-2, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc
lamps

ISO 9370, Plastics — Instrumental determination of radiant exposure in weathering tests —
General guidance and basic test method

EN 16472, Plastics — Method for artificial accelerated photoageing using medium pressure
mercury vapour lamps
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

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

3.1

medilan value

IEC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp

when| several test results have been obtained and ordered in an increasing (or decredsing)

SUCCH

[SOURCE: IEC 60811-100:2012, 3.1]

4

4.1
4.1

4.1

Acco

A

A

Test methods

Test methods for outdoor application
Method A: xenon arc source

1 General

bssion, middle value if the number of available values is odd, and mean of thétwo middle
values if the number is even

rding to 1SO 4892-1:2016, Clause C.2, the.xenon arc lamp, when appropriately filfered,

prodyces radiations with a spectral power distribution that is a good simulation of ave¢rage

daylight throughout the UV and visible region:

The ¢xposure apparatus is typically constituted by a rotating specimen holder drum,
rotates around the light source, as per ISO 4892-1:2016, Figure A.1.

which

Appafatus having a fixed specimen holder is also permitted. In this case, it is importanft that

air cgn circulate around the sample to allow a homogeneous repartition of temperature.

4.1

A

The

parameters prescribed below:

a
fi
b

a

2 Apparatus

esting apparatus is equipped with the following lamps and filters and is set wit

ray source consisting of a xenon arc lamp ("long arc" type) equipped with borosi
lters\.So that the typical irradiance should be 43 W/m2 (1 + 15 %) with a spe
tween 300 nm and 400 nm;

h the

icate
Ctrum

means to provide automatic control of temperature, humidity and cycles;

a generator of deionised water with a conductivity not greater than 5 uS/cm (the pH should
be recorded); the water shall leave no observable stains or deposits and should therefore
contain less than 1 ppm of solids; the rate of flow should be sufficient to guarantee that all
the test specimens can be washed;

a means to control the irradiance to produce (43,0 + 0,2) W/m?2 at 340 nm (if the apparatus
is not equipped with irradiance control, follow the device manufacturer's recommendations
to produce this irradiance).

More details are given in ISO 4892-2.
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4.1.1.3 Sample and test specimen preparation

A sample, at least 600 mm long, shall be taken of the finished cable or of the outer sheath
removed from the finished cable. It shall be used to prepare 12 test specimens. Test
specimens shall be prepared according to IEC 60811-202.

In case, for geometrical reasons, it is not possible to use the above samples (finished cable or
outer sheath), test specimens shall be cut from a finished cable, a moulded plaque prepared
from pieces of the cable sheath or a moulded plaque produced from granules of the same
material and colour of the cable sheath. The thickness of the test pieces shall be
(1,0 £ 0,1) mm.

4.1.1}4 Procedure

Six test specimens shall be suspended vertically so that the external surface-is” unifprmly
exposed to the action of the actinic rays. During the test, the temperature indicated by the
blackipanel or the black-standard thermometer shall remain in the range (604 3) °C and the
relative humidity shall remain in the range of (50 £ 5) % (only in the dry period in the cas¢ of a
test for outdoor application). The rotating drum carrying the test specimens shall turnf at a
speed of (1 £ 0,1) r/min. If a flat specimen plane is used, the minimum.irradiance in any|point
of the specimen exposure area shall be at least 90 % of maximum rradiance.

Test [specimens are cycled through periods of UV exposufe, followed by periods ¢f no
radiation during which temperature changes occur.

The periods of each cycle, total time of 120 min, are the’/following:

—_

2 min of dry UV exposure at a temperature-0f (60 + 3) °C, followed by
— 18 min of deionised water exposure, without'radiation, at a temperature of (50 + 5) °G,.

The ¢verall duration of the test shall be-as defined in the relevant product standard. In the
absence of such a definition, guidance\is-given in Annex B.

After|the exposure, the exposed, test specimens shall be removed from the equipment and
conditioned at ambient temperature for at least 16 h.

The gix other test specimens shall be kept at ambient temperature and protected from any
light pource during the UV treatment; they shall be tested at the same time as the exgosed
test §pecimens.

4.1.2 Method«B: fluorescent UV lamp
4.1.2(1 General

Accofding-to ISO 4892-3:2016 [6]2, 4.1.1, there are different types of fluorescent UV lamps
that may'he used as labaratory light sources:

— type |l lamps (commonly called UV-A lamps), with the preferred option of the UV-A 340
lamp, having a spectral radiation that peaks at 340 nm;

— type Il lamps (commonly called UV-B lamps), having a spectral radiation that peaks near
the 313 nm mercury line; these type Il fluorescent UV lamps emit significant amount of
radiation below 300 nm, the nominal cut off wavelength for solar radiation, which may
result in ageing processes not completely equal to those occurring outdoors. The
method using UV-B lamps is however frequently used by agreement between the parties.

1 Temperature indicated by the black-panel or the black-standard thermometer.

2 Numbers in square brackets refer to the Bibliography.
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The exposure apparatus is typically constituted by a device where specimens are positioned
in a flat plane in front of an array of light sources, as per ISO 4892-1:2016, Figure A.2.

4.1.2.2 Apparatus
The testing apparatus is equipped as follows:

— a ray source consisting of type | or type Il fluorescent UV lamps, having a typical
irradiance peak of at least 0,68 W/mZ2 at 340 nm for the UV-A 340 lamp, and at 313 nm for
the UV-B 313 lamp;

— an exposure chamber constructed from inert material, such as to provide uniform
irfadiance, with a means for confrolling temperature and cycles and a means for proyiding
the formation of water condensate on the exposed face of the specimens;

— a|means to control the specified value of irradiance or, if the apparatus is notequ|pped
wjth irradiance control, follow the device manufacturer’'s recommendations on the
procedure necessary to maintain the required irradiance.

4.1.2(3 Sample and test specimen preparation

See 4.1.1.3.

4.1.214 Procedure

Six tgst specimens shall be mounted so that the exposedyface is uniformly exposed tp the
action of the actinic rays.

Depending on the apparatus, lamp replacement, lamp rotation and test specimensg, re-
arrangement may be required to obtain uniform €xposure of all specimens to UV radiation and
temperature. In such a case, follow the?ymanufacturer’'s recommendations for |lamp
replacement/rotation or for the re-arrangement of the test specimens.

Test |specimens are cycled through._‘\periods of UV exposure, followed by periods o¢f no
radiation during which temperature_changes occur and condensation forms on the specimens.

The periods of each cycle, totaktime of 720 min, are the following:

— 600 min of dry UV exposure at a temperature of (60 = 3) °C3, followed by
— 120 min of conderisation exposure, without radiation, at a temperature of (50 + 3) °C3|

For cploured compounds, a black-standard temperature of (60 £ 3) °C shall be used.

The ¢verall duration of the test shall be as defined in the relevant product standard. In the
absence 0f)such a definition, guidance is given in Annex B.

After the exposure, the exposed test specimens shall be removed from the equipment and
conditioned at ambient temperature for at least 16 h.

The six other test specimens shall be kept at ambient temperature and protected from direct
sunlight during the UV treatment; they shall be tested at the same time as the exposed test
specimens.

3 Temperature indicated by the black-panel or the black-standard thermometer.
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4.1.3 Method C: mercury vapour lamp
4.1.3.1 General

EN 16472 specifies a method for carrying out artificial accelerated photoageing of test
specimens by exposing them to medium pressure filtered mercury vapour lamp as light
source, under controlled temperature conditions. An example of a test chamber is shown in
Annex A.

4.1.3.2 Apparatus

The apparatus shall consist of a test chamber as described in EN 16472

The [UV irradiance, between 300 nm to 400 nm, is typically controlled in_¢he” range
(90 £/10) W/m2 by mean of an additional radiometer, according to ISO 9370.

The drum carrying the test specimens shall rotate at a minimal speed of 0,5 r/min.

4.1.3(3 Sample and test specimen preparation

TwelVe test specimens shall be cut from a moulded plaque of the'§ame material as the gable
sheath to be tested. The material used for the test specimens shall have the pame
complosition as the relevant cable sheath, and be of the same.€olour.

Test |specimens shall be prepared according to IEC{(60811-202; the thickness shdll be
(1,0 £ 0,1) mm.

In case, for geometrical reasons, it is not possible-to use the above samples (finished cable or
outer| sheath), test specimens shall be cut from a finished cable, a moulded plaque prepared
from |pieces of the cable sheath or a moulded plaque produced from granules of the ame
matefial and colour of the cable sheath. The thickness of the test pieces shall be
(1,02 0,1) mm.

4.1.3[4 Procedure

Six tgst specimens shall besuspended vertically so that the surface is exposed to the action
of the UV lamp. During the test, the temperature of the temperature sensor shall remain |n the
range of (60 + 2) °C.

The ¢verall duration of the test shall be as defined in the relevant product standard. In the
absence of such:a definition, guidance is given in Annex B.

After|thecexposure, the exposed test specimens shall be removed from the equipmenf and
cond1tioned at ambient temperature for at least 16 h.

The six other test specimens shall be kept at ambient temperature and protected from direct
sunlight during the UV treatment; they shall be tested at the same time as the exposed test
specimens.

If an immersion cycle is used, the kind of aqueous solution, the frequency, temperature and
duration of the immersion shall be reported.

If dark periods are introduced in the cycle, their frequency, temperature and duration shall be
reported.

Cycles shall be agreed upon by the interested parties.
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4.2
4.2.1

Test methods for indoor application

Method A: xenon arc source

4211 General

See 4.1.1.1.

4.2.1.2 Apparatus

The testing apparatus is equipped with the following lamps and filters and is set with the

neters prescribed below:

paran

- a

- a
- a
is
tg
4.2.1

See 4

4.2.1
Six t

expo
black

The 1

ray source consisting of a xenon arc lamp ("long arc" type) equipped with borosi

filters so that the typical irradiance should be (43,0 + 0,2) W/m2 at 340 nm;

means to provide automatic control of temperature and cycles;

means to control the irradiance to produce (43,0 + 0,2) W/m2 at 340 nm (if the appa
not equipped with irradiance control, follow the device manufacturer's recommendg
produce this irradiance).

3 Sample and test specimen preparation

}.1.1.3.

4 Procedure

st specimens shall be suspended vertically s0 ‘that the external surface is unif
ted to the action of the actinic rays. During:the test, the temperature indicated b
-panel or the black-standard thermometer shall remain in the range (60 £ 3) °C.

otating drum carrying the test specimens shall turn at a speed of (1 £ 0,1) r/min. If

specimen plane is used, the minimum.itradiance in any point of the specimen exposure

shall

Test
radia

The

—_

be at least 90 % of maximum irradiance.

specimens are cycled through periods of UV exposure, followed by periods
ion during which no temperature changes occur.

eriods of each cycle; total time of 120 min, are the following:

D2 min of dry UV exposure at a black-standard temperature of (60 + 3) °C, followed

— 18 min withgut-radiation, at a black-standard temperature of (60 + 3) °C.

The
abse

pverall-duration of the test shall be as defined in the relevant product standard. |
hce of’such a definition, guidance is given in Annex B.

icate

ratus
tions

brmly
y the

a flat
area

bf no

h the

After the exposure, the exposed test specimens shall be removed from the equipment and

condi

tioned at ambient temperature for at least 16 h.

The six other test specimens shall be kept at ambient temperature and protected from direct
sunlight during the UV treatment; they shall be tested at the same time as the exposed test

specimens.

4.2.2 Method B: fluorescent UV lamp
See 4.1.2.

4.2.3 Method C: mercury vapour lamp

See 4.1.3.
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An additional standard window glass filter (3 mm of thickness) shall be placed between the
exposed test specimen and the source (not too close to the test specimen exposed surface to
prevent any abnormal heating).

5 Measurements

5.1 Loss in mechanical properties

5.1.1 General

After the appropriate procedure of Clause 4, the mechanical properties of the exposed and
the ynexposed test pieces shall be measured in accordance with IEC 60811-504. The
performance requirements for a particular type or class of cable should preferably be [gien in
the r¢levant cable standard. In the absence of specific requirements, either of the-follpwing
optiops may be applied.

5.1.2 Defined test duration

After|exposure for the specified duration, the variation of tensile strength and elongatipon at
break shall be less than + 30 % compared to a reference sample tested at the same time

5.1.3 Defined loss in property

Samples should be periodically removed from the test.chamber and tested for their te¢nsile
strength and elongation at break. The results should~be plotted with time as the x-axis. By
interpolation, the time at which the sample has losP 50 % of their initial tensile strendgth or
elondation may be estimated. Normally it is found:\that the loss of elongation is the parameter
most|sensitive to UV degradation. This approach’requires far more samples to be exposed
(e.g. b samples per exposure time). To minimize equipment loading, it may be found helgful to
use ome other technique (such as oxidativerinduction time (ISO 11357-6) [5]) to monitgr the
depldtion in stabilizer.

5.2 | Change in appearance

In the absence of a specific requirement in the product standard or specification, any change
of appearance (specifically cracking or other textural change) should be recorded and gdded
to the test report.

5.3 | Change in calour

In the absencesof\a specific requirement in the product standard or specification, any change
of colour shodld*be recorded and added to the test report.

For fnrrther study.

6 Evaluation of results

Calculate the tensile strength and the elongation at break, according to the definitions given
in IEC 60811-501.

The values found for the exposed test specimens shall be calculated as a variation compared
to the unexposed test specimens and according to the following formulae:

T -1
V, =2£_4100
- (1)

T
u
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EU
where
V1 is the variation of the tensile strength in percent;
Te is the tensile strength of the aged test specimen;
Ve i$ the variation of the elongation at break in percent;
Eg ig the elongation at break of the aged test specimen in percent;
Ey ig the elongation at break of the untreated test specimen in percent.

The palue and the variation between the median value obtained of the test specimens
exposed and the median value of the values obtained for the unexposed-test specimeng (see

specified in the standard for the material in the relevant standard for the type of cable.

The test report shall include:

0811-501), expressed as a percentage of the latter, shall not*exceed the perceptage

Test report

tyjpe and model of exposure device;

mlethod, light source and wattage;

tyjpe and age of filters;

spectral irradiance at sample locatiofty W/m2;

irfadiation, kJ/m2;

elapsed exposure time, h;

light, dark, water, or hunlidity programme employed (not applicable for indoor test);
type of thermometer_(black-panel or black standard) to indicate the temperature;
operating temperature;

operating relative humidity (if any);

tyjpe of water spray (if any);

conduetivity (or pH) of water used for specimens spray (if any, not applicable for a test for
indeor-application);

type of spray mozzte (if any, motappticabte fora testforinmdoor apptication);
test pieces relocation procedure;

type of specimens — pieces of cable, mouldings from pieces of cable or mouldings from
granules;

variation of tensile strength, in percent;
results of the visual inspection (possible cracks or their absence);
variation of elongation at break, in percent;

determination of colour (if specified).
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Annex A
(informative)

Example of UV test apparatus with mercury vapour lamp source

An example of the test chamber is shown in Figure A.1. A vapour mercury test apparatus is
shown in Figure A.2.

12 N 10 8 7 6
IEC
Key
1 checking device 7 hour indicator checking device
2 UV lamp 8 timing device
3 tgst specimens holder 9 selection for timing
4 light feflecting device 10 temperature regulation device
5 fan 11 feed
6 general hour indicator 12 interrupter

Figure A.1 — Vapour mercury test apparatus — Test chamber
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Dimensions in millimetres (precision £ 2 mm)
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(Ij ure A.2 — Vapour mercury test apparatus — Details of construction
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Annex B
(informative)

Guidelines to the interpretation and use

This document describes methodologies to perform artificial accelerated UV ageing. The three
test methods described in this document have each different advantages and disadvantages.
It is a matter for the product standard and/or the user to choose which of the three methods is
applicable in each case. Some guidance on this is given below.

Axtificial—means—thatthelightis—artificially—produced—with—egquivalence—to—a—greater or
leisser extent to the natural light spectrum. For the consideration of oxidative degradation,
itis important that the lamp wavelength be above 295 nm to 300 nm, which correspords to
tHe lowest wavelength of natural light. Exposure below these wavelengths cotldlead to a

poor correlation with outdoor weathering.

"Accelerated" means that the degradation is faster in comparison to natural exposure. As
the specimen undergoes photo-oxidation, acceleration is due to the severe light exppsure
(Righ irradiance) and also to the increase of the temperature (often‘around 60 °C) in the
test cell. Thus, simple irradiance comparisons could lead to erroneous data because o¢f the
temperature factor.

The acceleration factor (used for lifetime prediction) which’ could be calculated to qupntify
tHe acceleration produced between artificial and natural” ageing depends on sqveral
parameters:

o | the compound (i.e. the polymer type, the formulation - amount and type of addifives,
anti-oxidant etc.);

o | the test device (i.e. type of lamp, the irradiance, the temperature, the type of [cycle
etc.);

e | the climatic conditions at the outdoar destination.

Thus, generalities and empirical factors that are not confirmed by experiments could lead
tg erroneous lifetime estimation. Te aid the interpretation of data, the use of standarfdised
tgst conditions is strongly recommended.

Due to the excessive time 16 failure, the methods described are inappropriate to profducts
where UV resistance (is)>conferred by = 2,0 % carbon black content meeting the
rdquirements 4 defined’ in IEC 60708. Such products should be deemed to satisfy MICE
Cil, C2 and C3 (seefTable B.1).

In 2005 to 2007, a round robin comparing the methods specified in the European Stapdard
EN 50289-4-17 was completed [7]. One of the targets of the work is to see if there i$ any
corre]ation between the methods. The approach taken is to attempt to define by inspeftion,

limits| which‘'weuld give the same pass/fail result for each method.

For<unstabilized LLDPE, the xenon (wet) exposure was < 504 h, the xenon (dry) exppsure
720hto 1 500-h—the VA 0k U\/B 504 htg 0-hand-the Hglamp 0-H. The
results suggest that the senon (wet), the UVA and UVB give deterioration in the same
order of magnitude. The senon (dry) is less severe and the Hg lamp is significantly more
severe. For UV stabilized LLDPE, none of the methods caused a significant deterioration.

For EPR, the xenon (dry) and Hg lamp need the same order of exposure duration and for
the QUVB just 10 % of the xenon duration. The consistency of results across the three test
methods is remarkable.

For TPU/C, the Hg lamp needs 50 % of the xenon duration, the QUVA is similar to the
xenon and the QUVB again just 2 % of the xenon duration.

In some jurisdictions, the carbon black dispersion is specified by an absorption coefficient greater than 400 per
millimetre.


https://iecnorm.com/api/?name=2e0da9cbff933b3742846300177b9d9f

IEC 61196-1-212:2021 © |IEC 2021

Iltisc

- 17 -

lear that the sensitivity is polymer dependent.

Performance level for a number of mechanical, ingress, climatic and electromagnetic (MICE)
parameters including UV ageing [14], [9] were defined. These parameters are to be applied to
cables. Three classes are identified (1-3), where class 3 represents the most demanding
requirement. In MICE Table 9 [9] summarizing details of environmental class, the following

value

s relating to weathering/UV resistance of materials are defined.

Table B.1 — Excerpt from MICE table

The
700 V

to thT% UV and visible spectrum. In a report 10 concerning the development of a blank
[

spec
as fo
1 12(
acrog
(colo

Somd
som
weat

C1 C2 C3
Solar radiation 700 W/m? 1120 W/m? 1120 W/m?
(wavelength ffs)
UV exposure 500 h 3000h 6 000 h

alue for irradiance of 1 120 W/m2 corresponds to full spectrum (Table B.1). The
V/m2 is not specifically mentioned in IEC 60068-2-5 [17] but it presumably corresg

ication in support of ISO/IEC 24702 [4], the source of solar fadiation levels is desd
lows: "The three climatic environments of the MICE conceptyuse two limits (700 W,
W/m?2). These values are taken from IEC 60068-2-5 which defines a power spe
s a wavelength range. Solar radiation may influence both mechanical and cos
iIr change) properties. We look forward to receiving’your input for pass/fail criteria."

times used to measure radiant exposure when subjecting materials to n
ering, and corresponds to 1 calorie per square centimetre of irradiated surface. A

value
onds
detail
ribed
m?2 or
Ctrum
metic

measurement units and conversion factors arée. shown in Table B.2. The unit Lang]ey is

htural
s the

term |implies all wavelengths of the solar spectrum, it cannot be directly related to arffficial
light sources.
Table B.2 — Measurement units and conversion 2
1 kilo-Langley (1 kLy,{\C\)b 41,84 MJ/m?2
~
Xenon lamp:
E = 0,35 W/mZam (A = 340 nm);
E =30 W/mZ(\ = 300 nm to 385 nm)
1 h WOM (30 W/m? x 3 600 s) 0,108 MJ/m?
1 year WOM 946 MJ/m?
1 year Basel 4 200 MJ/m? = 100 kLy
(global A =295 nm to 3 000 nm)
1 year Florida 6 000 MJ/m? = 144 kLy
(global A =295 nm to 3 000 nm)
1 year Basel 165 MJ/m?
(UV irradiation A = 295 nm to 385 nm)
1 year Florida 285 MJ/m?
(UV irradiation A = 295 nm to 385 nm)
2 See [1], [2] and [12].
EXAMPLE 1 Assuming that the UV part of the spectrum is the most important part of light for degradation of a

polymeric material, the relation between natural weathering in Florida and laboratory weathering in a Weather-
Ometer (WOM) can be estimated. The UV radiant exposure per year in Florida is 285 MJ/m#4. The same level is
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