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National foreword

This Scction of BS 6469 has been prepared under the direction of the Cables
and Insulation Standards Policy Committee. BS 6469 ; Parts 1 (0 5 and Dart 99
supersede BS 6469 : 1990 which is withdrawn.

Parts 1 to 5 implement CENELEC ITD 505 : Parts 1 (o 5. Part 99 describes test
methods having national applicability only.

The International Electrorechnical Commission has completed its comprehensive
update of the test methods previously given in IBC 538, iEC 538A and IEC 540,
which are now largely brought together in IEC 811. Elcctrical tests from

IEC 540 have been incorporated into 1K 885, The technieal changes
introduced during this update, and endorsed by CENELEC in HD 505, are now
included in BS 8469,

BS 6469 : Section 4,2 includes a number of test methods described in BS 6234,
Other test methods from BS 62584, from BS 6746 and from BS 6899 have been
incorporated in BS 6469 : Part 99. The status of these test methods in BS 6254,
BS 740 and BS 6392 will be reviewed separately.

BS 6469 describes methods of test, but does not specify requirements for
products or materials. These will be specified in the relevant cable standards or
cable material standards.

This Section of BS 6469 implements CENELEC Ilarmonization Document
HD 505.4.2 81 : 1992, which is identical with IEC 811-4-2 ; 1990.

Deflnitions of terms relating to eleciric cables are given in BS 4727 ; Part 2 -
Group 08,

It has been assumed in the preparation of this British Standard that the
execution of {is provisions wili he entrusied 1o appropriately qualified and
experienced people, fur whose use it has been produced.,

WARNING. The methods of test described in this British Standard do not
necessarily detail all precantions necessary to meel the requirements of the
lealth and Safety at Work ete, Act 1974, Attention should be pawd to any
appropriate safety precautions and the tests should be ecarrvied wub ordy by
trained personnel.

Cross-refercnees between the relevant clavses in BS 6469 - 1990 and those in
BS 6469 : Parts 1 to 5 and Part 99 are given in table ND. 1. Tests included in
BS 6469 : Sections 1.3 and 5.1 which were not given in BS 6460 : 1990 are
listed in table NG.T.

Compliance with a British Standard does not of itself confer inununicy
from legal obligations.
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materials of electric cables
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This Harmonization Document was approved by CENELEC on 1091 12 10,
CENELEC members are bound 1o comply with the GEN/AENRLEC Internal
Regulations which stipulate the conditions for boplementation of this
ITarmanization Document on a national level.

Lp-to-date  lists and bibliographical references concerning national
implementation may he abtained on application to the Central Secretariat or
to any CENELEC member.

This Harmonization Document exists in three official versions (KEnglish,
French, German).

CENELEC members are the nativial electrotechnical commiutees of Austria,
Belgium, Denmark, Finland. France, Germany, Greece, Iceland, Ircland,
Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland and United Kingdom.
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Europaisches Komitee fiir Elektrotechnische Normung

Central Secrctariat: rue de Stassart 35, B-1050 Brussels

© 1992 Copyright reserved Lo CENELEC members
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Foreword

The CENELEC questionnaire procedure, performed
for finding out whether or not the International
Standard IEC 811-4-2 : 1890} conld be accepted
without textual changes, has shown thai no
CENELEC common modifications were necessary
for the aceeptance as Harmonization Document.

The reference document was submitted to the
CENELEC memhbers for formal vote and was
approved by CENELEC as HD 505.5.1 81 on
10 December 1801,

The following dates were [ixed:

- lutesi date of
announcement of the
IID at national level (doa) 1992-06-01

- latest date of
publication of a
harmonized national
standard (dop) 1992-12-01

latest date of

withdrawal of

conflicting national

standards {dow) 1992-12-01

For products which have complied with the
relevant national standard before 1002-12-01, as
shown by the manufacturer or by a certification
body, this previcus standard may continue to apply
for production until 1997-12-01,

Annexes designated ‘‘normative’’ are part of the
body of the standard. In this standard, annox ZA is
normative.
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COMMON TEST METHODS FOR INSULATING AND SHEATHING
MATERIALS OF ELECTRIC CABLES

Part 4: Methods specific to polyathylene and polypropylene compounds
Section Two - Elongation at break after pre-conditioning -
Wrapping test after pre-conditioning -

Wrapping test after thermal ageing in air -

Measurement of mass increase - Long-term stability test (Appendix A) -
Test method for copper-catalysed oxidative degradation (Appendix B)

1. Scope

This standard specifies the test methods for testing polymeric
insulating and sheathing materials of electric cables for power

distribution and telecommunications including cables used on ships.

This Section Two of Part 4 gives the methads for measurement of
elongation at break after pre-conditioning, for wrapping test after
pre-conditioning, for wrapping test after thermal ageing in air, for
measurement of mass increase, for long-term stability lest and for
measurement of copper catalysed oxidative degradation, which apply to

polyolefin insulations.

2. Teast values

Full test conditions (such as temperaturas, durations, etc.} and full
test requirements are not specified in this standard; it is intended
that they should be specified by the standard dealing with the

relevant type of cable.

Any test requirements which are given in this standard may be
modified by the relevanl cable standard to suit the needs of a par-

ticular type of cable.

3. Applicability

Conditioning values and testing parameters are specified for the most

common types of insulating and sheathing compounds and of cables,
wires and cords,

4. Definitions

For the purpose of these tests, a distinction shall be made between

tow-density, medium-density and high-density PE:

Low-density polyethylene < 0,925 g/cm?
Medium-density polyesthylena > 0,925 < 0,940 g/cm? } at 23 °C
High-density palyethylene > 0,940 g/cm?

Note.- These densities refer to unfilled resins as determinad hy the

method specified in Clause &8 of Publication B11-1-3.
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Type tests and other tests

The test methods described in this standard are primarily intended
to be used for type tests. In certain tests where there are essential
differences between the conditions for type tests and those for more
frequent tests, such as routine tests, these differences are indicated.

Mota. -  Formulticore cables and cords, not more than threa cores (of different colours, if any) shall
be tested uniess otherwise specified in the relevant cabie standard.

Pre-conditioning

All the tests shall be carried out not less Lhan 16 h after the
extrusion or vulcanization {or cross linking), if any, of the insulating
or sheathing compounds,

Median value

When several test results have been obtained and ordered in an
increasing or decreasing succession, the median value is the middle
value if the number of available values is odd, and the mean of the
two middle values if the number is even,

Elongation at break after pre-conditioning
Genaraf

This test is intended for polyoiefin insulations with a wall thickness
of less than 0.8 mm of filled cables.

Pre-conditioning procedure

A sample of complete cable of sufficient length chall be pre-
conditioned in air (i.e. suspended in an oven). The temperature of the
air shall be maintained continuously at a temperature and duration as
follows:

7 x 24 h at 60 °C for filling compound having a nominal drop-point
above 30 °C and up to and including 70 °C.

- 7 x 24 h at 70 °C for filling compound having a nominal drop-point
above 70 °C.

After pre-conditioning, the cable sample shall be left al ambient
temperature for at least 16 h without being exposed to direct sunlight.
Then the sheath shall be removed and the cores shall be cleaned by
suitable means.

Apparatus
A tensile strength testing machine with grips either of a self-

tightening type or of a non self-tightening type for tubular test
pieces,
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8.4

8.5

8.6

g 2

Sampling and preparation of test pieces

The ageing hehaviour shall he tested on at least two test pieces.

A tube not less than 100 mm long is obtained from a wire, care
being taken not to damage the insulation.

If withdrawal of the conductor is difficult, it should he stretched by
any suitable means.

A length of 20 mm is marked by two parallel lines, centrally to each
piece, immediately before the elongation test.

Note.- It should be emphasized that, in certain cases, such as that of
strandad canducters having relatively thin insulation, it may
be impossible to withdraw the conductor without demaging the
insulation,

Llongation test after pre conditioning
Test pieces, pre-conditioned according to Sub-clause 8.2 and pre-
pared according to Sub-clause 8.4, shall be subjected to an elongation

test at ambient temperature. in case of doubt, the test shall be
repeated at 23 = 2 °C.

The total length between the grips shall be about:

- 50 mm if tested with self-tightening grips;
- 85% mm if tested with non self-tightening grips.

The rale of separation shall be 25 £ 5 mm/min.

For routine tests, separation rates up to 250 * 50 mm/min are
parmitted.

Expressfon of resuits

The median of the values of elongation at break shall be recorded as
the elongation at break.

Wrapping test after pre-conditioning
General

This test is intended for samples from filled cables of polyolefin
insulation having a wall thickness of less than 0,8 mm.

fest procedure

The test shall be carried out in accordance with the method specified
in Sub-clause 8.5 of |EC Publication 811-4-1 except that the ageing
procedure shall be in accordance with Sub-clause 10.4 of this
standard.
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For cellular insulations having a wall thickness below or equal
to 0,2 mm, the pull exerted on the exposed conductor shall be reduced
to about 7,5 N/mm? with respect to the conductor cross-section.

9.3 Evdlugtion of results
After cooling down to ambient temperature, the test pieces shall

show no cracks when examined with normal or corrected vision- without
magnification. The lest may be repeated once more if a test piece fails.

10. Wrapping test after thermai ageing in air
This test method shall be considered as an ageing method for polyo-

lefin insulations and is therefore included in this seclion.

Note.- For cross-references this clause should be preferred to
Clause 9 in Section 0One of IEC Pubklication 811-6-1, cince
Clause 9 will be deleted from Section 0One in the future.

10.1 General

This test is intended for polyolefin insulations of unfilled cables
and of dry cores for filled cables having a wall thickness of less
than 0,8 mm.

10.2 Apparatus

10.2.1 Smooth metal mandrel and loading elements.

10.2.2 Winding device, preferably with mechanically driven mandrei.
10.2.3 Electrically heated cabinel with natural air flow.

10.3 Sampling

The test shall be carried out on four test pieces for each length of
cable or core to be tested.

Take a sample 2 m long and cut it into four test pieces of equal
length.

Carefully remove the coverings and braidings, if any, from the test

pieces and any filling compound which may adhere to the cores.

Leave the conducltor within the insulation. Then straighten the test
pieces.

: 1992
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10.4 Ageing procedure

The test pieces prepared in accordance with Sub-clause 10.3 shall be
suspended vertically for 14 x 24 h at 100 ¢ 2 °C in the middle of the
heating chamber in accordance with Sub-clause 10.2.3, so that each
test piece is at least 20 mm from any other test piece. Not more than
2% of the chamber volume shall be occupied by the test pieces. Im-
mediately after the ageing period, the test pieces are taken out of the
chamber and left at ambient temperature, without being exposed to
direct sunlight, for at least 16 h.

Note.- The ageing time and/or ageing temperature may be increased if
required by the relevant cable specifications.

10.5 Test procedure

Test pieces according to Sub-clause 10.3 shall be subjected, after
ageing in accordance with Sub-clause 10.4, to a winding test at am-
bient temperature. For this purpose, the conductor shall be laid bare
at one end. A weight shall be applied to the exposed conductor end,
exerting a pull of about 15 N/mm?* t 20% with respect to the conductor
cross-section. Ten windings shall be made on the other end of the test
piece by means of a winding device in accordance with Sub-
clause 10.2.2 on a metal mandrel at a speed of about one revolu-
tion/5 s. The winding diameter shall be 1 to 1,5 times the test piece
diameter. Subsequently, the test pieces wound on the mandre! shall be
removed from the latter and shall be kept in their helical form for 24 h
at 70 £ 2 °C in the vertical position, substantially in the middie of the
heating chamber in accordance with Sub-clause 10.2.3,

10.6 Evgluation of results

After cooling down to ambient temperature the test pieces shall
show no cracks when examined with normal or corrected vision without
magnification, The test may be repeated once more if a test piece fails.

11. Mass increase of insulation
11.1 Gernerdal

This test is used to examine possible interaction between insulation
material and filling compound of filled cable. It is intended only for

the purpose of material sclection.

11.2 Sampiing

Three samples of each colour of core are taken from a cable before
the filling process. Each sample of about 2 m is cut into three pieces
of length 600 mm, 800 mm and 600 mm.
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11.3 Test procedure

The 800 wn lest piece is immersed in about 200 g of filling compound
contained in a glass vessel and pre-heated to the following
temperature:

60 * 1 °C for filling compound having a drop-point above 50 °C and
up to and including 70 °C;

70 = 1 °C for filling compound having a drop-point above 70 °C.

At least 500 mm of the middle part of this test piece shall be
immersed in the compound without contact with the glass wvessel or
another specimen. The ends of the test piece shall be kept out of the
compound.

The glass vessel shall be stored for 10 x 24 h in an oven and the
temperature shall be maintained continuocusly at the wvalue specified
above for the relevant filling compound.

At the end of this period, the test piece shall be removed trom the
filling compound and carefully cleaned with absorbent paper. Then the
ends of the test piece shalfl be cut away leaving at least 500 mm of the
middle part immersed in the filling compound. The two dry 600 mm
pieces shall be cut back to the same length as the immersed test piece
and the conductor shall be removed from all three. The three test
pieces shall be weighed at ambient temperature to the nearest 0,5 mg.

11.4 Calculation

I he mass increase W shall be determined as:

Mg = Ml
W = x 100
M,
where:
M, = mean mass of the two dry test pieces,
M, = mass of test piece immersed in the filling compound.
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Al

A2.

APPENDIX A
LONG-TERM STABILITY TEST

Note.- This +test wethod is only applicable %o telecommunications
cables. A similar test method applicakle te electric cobles for
power distribution is under consideration.

General

The need to establish whether or not the quality of a cable's com-
ponents will be satisfactory over the proposed life of the cabla is wesll
recagnized. In particular, the polyethylene insulation must have
sufficient resistance to ageing in service. For polyethylene-fiiled
cables, the compatibility of the combination of the insulation and filling
compound shall be assessed.

The definition of test duration, temperature, atmosphere and failure
criteria shall be carefully chosen. QOne method found suitable for
material selaction is given in this appendix. The test duration makes
the test unsuitable for routine quality control testing. Therefore, the
test should be considered only as a material selection test to ensure
tha‘g the chosen materials are satisfactory for the intended life of the
cable.

For routine quality control purpeses, short duration tests are
required,

Apparatus

A2.1 An air oven generally in accordance with |SO 188 and complying

10

especially with the following criteria:
- test temperature: 103 = 1 °C

Note.- The lesl temperature should be further studied.

- exchange of clean, dry air: at least 6 changes of air per hour; in
.case of dispute, the maximum rate of change shall be 10 changes
per hour.

Nole.- Alternatively, a testing apparatus consisting of one or mors
calls having the following dimensions may be used, provided
that the above criteria are followed.

Cell height: at least 250 mm.
Cell diameter: at least 75 mm.
Height diameter ratio: between 3:1 and 4:1.
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A2.2 An air flow meter with a measuring range dependent on the size of
the air oven according to Sub-clause A2.1,

A2.3 A thermocouple or thermometer allowing a reading of 00,2 °C.

A2.4 A balance accurate to :0,0005 g and readable and repeatahle
to 0,1 myg.

A3. Sampling

Three samples of each colour and 2 m in length shall be taken either
from an unfilled or from a filled cable core. Fach length constitutes a
ltest piece.

Ad. Test procedure
Ad.1 For unfilled cables

A4.1.1 The test piece shall be wound into a loose coil of about 60 mm
diameter. There shall be no lwists or kinks in the test piece. If
necessary, the coil may be secured with two loose ties of aluminium
wire,

A4.1.2 The test piece shall be weighed to the nearest 0,1 mg and shall ke
suspended in the lower part of the air oven by means of an aluminium
wire hook attached to the lid. A thermocouple or a suitable thermo-
meter shall be used to check that the air temperature al the centre of
the coil is maintained at 105 + 1 °C.

The three samples of each colour shall be tested. !f an apparatus
consisting of ageing cells is used, it would be preferable to age each
test piece in a separate ceil. However, if necessary, up to three test
pieces may be aged together in one cell, provided they are suspended
3 to 5 mm apart so as not to touch each other or the cell wall.

A4.1.3 At the end of the test period of 42 days, the test piece shall be
removed from the air oven, tooled to ambient temperature and:

1. Visually examined for splits or cracks in the insulation and far
other signs of polymer breakdown; the colours shall be readily
identifiable.

The mass increase shall not be greater than 1 mg, when reweighed
to the nearest 0,7 mg.

2]

A4.1.4 The test pieces, having undergone the procedure described in
Sub-clause A4.1.3, shall then be subjected to the following test:

Five 200 mm lengths shall be cut from the test piece, These shall be
cut at equidistant intervals, the first being taken at 0,2 m from one
end of the test piece. One end of each 200 mm length shall be wound
manually around the other end to give at least ten contiguous turns,
and shall be visually examined for cracks and splits. The five test
pieces so formed shall be suspended in an air-circulating oven at
60 + 1 °C for seven days.

11
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At the end of this period, the test pieces shall be visually examined
for cracks and splits.

A4.2 For fully filied cables

A4.2.1 The test pieces shall be pre-conditioned for seven days in the
associated filling compound at the following temperatures:

60 =+ 1 °C for filling compounds having a drop point above 50 °C and
up to and including 70 °C,

70 £ 1 °C for filling compounds having a drop-point above 70 °C.

Note.- For the definition of the drop-peint, see Clause & of IEC
fublication 811-5-1.

Pre-conditioning may be performed either on single samples by
immersion in about 200 g of filling compound (except for the ends)
contained in a glass vessel, or on a cable, If a cable is used, care
shall be taken in removing the test pieces after pre-conditioning.

A4.2.2 After pre-conditioning, the test pieces shall be carefully wiped
free of excess filling compound using an absorbent lint-free tissue.
The ends which were not immersed in the filling compound shall be
discarded, and the test pieces shall he cut to length as specified in
Clause A3. :

A4.2,3 The test procedure described in Sub-clauses A4.1.1 to A4.1.4
shall then be followed.




B1.

B2.
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APPENDIX R

TEST METHOD FOR COPPER-CATALYSED OXiDATIVE DEGRADATION
OF POLYOLEFIN INSULATED CONDUCTORS (OIT-TEST)

General

The need for a manufacturer to monitor his cabla production to
ensure that it has adequate resistance to oxidation is well established,
The OIT test has been found suitable for monitoring both raw materials
and cables for compliance with this requirement, once suitable materials
have been selected. The OIT test is not suitable for the selection of
materials, For this purpose, long-term thermal ageing tests are
preferred,

Having established the suitability of materials and material compa-
tibility by a long-term stability test, the performance of the material
may then be determined by the OIT test. To ensure material com-
pliance with long-term stability behaviour, a relationship between the
OIT test and the long-term stability test must be established.

This relationship is used to monitor materials and production, and
may vary from laboratory to laboratory.

All insulation and insulation/filling compound combinations used in
cable manufacture need to be assessed in this way.

An OIT testing procedure found suitable for testing copper-catalysed
oxidative degradation is given in this appendix.

Apparatus

B2.1 A differential thermal analyser or differential scanning calorimeter,

capable of heating at rates of up to at least 20 ¢+ 1 K/min and of
automatic recording of differences in temperature (or differences in
heat transfer) between the sample and a reference material to the
required sensitivity and precision.

B2.2 A recorder capable of displaying heat flow or temperature difference

on the Y-axis, and time on the X-axis. The time base must be accu-
rate to £1% and be readable to 1 min.

B2.3 A gas-selector switch and regulators for high-purity nitrogen and

oxyger,

B2.4 An apalytical balance capable of weighing 30 g, and readable and

repeatable to (0.1 mg sample.

292

13
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B2.5 Sample holders: aluminium holders, each of approximately 6 - 7 mm,
or of similar dimensions as supplied by the manufacturer of the
instrument.

B3. Sampling

An appropriate number of test pieces of approximately 4 mm length
containing the conductor are cut from an insulated conductor to yieid
3 to 5 mg of insulating material,

B4. Instrument calibration

B4.1 Calibrate the instrument according to manufacturer's instructions
before start of runs. Use analyticai-grade indium as a temperature

reference material.

B4.2 Place 2 * 0,5 mg of analytical-grade indium in an aluminium holder
covered with an aluminium cover. Place the sample thus prepared, and
a reference aluminium holder and cover in the instrument.

Should it he necessary ta clean the sample and the aluminium
reference holder and cover, use petroleum ether or other suitable
solvent to remove contaminants.

B4.3 Temperature-programme the scanner from 145 °C to 165 °C at a rate
of 1 K/min, while recording the thermogram.

B4.4 Calibrate the instrument accerding to manufacturer’s instructions to
obtain an indium first order transition temperature of 156,6 °C. For
calibration purposes, the melting-point 156,86 °C is defined as the
intersection of the extrapolated peak onset and the extrapolatsd
baseline (see Figure B1}.

B5. Instrument preparation

B5.1 Open wvalves on both the nitrogen and oxygen gas cylinders. Place
gas selector switch to nitrogen (N,) position and adjust flow rate to
50 *+ 5 ml/min using flowmeter.

Bh.2 Insert the wire sample in accordance with Clause B3 in an aluminium
hoider (see Sub-ciause B4.2).

B5.3 Place the prepared test piece of insulated wire in the sample holder
of the instrument, and an empty aluminium holder in the reference
position.

Note - Crimping the sample with a suitable aluminium ar stainlaess
steel screen is optional. It mav provide a better contact with
the sample holder.

B5.4 Purge with nitrogen for 5 min. Check the flow rate and readjust
to 50 £ 5 mi/min if required.

14
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B5.5 Set the instrument at zero and set signal amplification and recorder
sensitivity to the maximum pen deflection associated with the
exothermic reaction.

B5.€6 Set heating rate to 20 K/min.

B6. Test procedure

B6.1 Commence programmed heating. and record the thermegram.

B6.2 Continue heating until the specified test temperature, controlled
to +1 °C, is reached. Discontinue programmed heating and equilibrate
the sample to a constant temperature. Test temperatures in the range
of 190 °C - 200 °C have been faund appropriate for polyethylene.

Once temperature equilibrium has been established (steady recorder
signal), change purge gas to oxygen, and adjust the flow rate
to 50 + 5 ml/min. Mark this point on the recorder. This change-over
point to oxygen purge is considered the zero time of the experi-
ment (:'0].

B6.3 Continue the isothermal operation until maximum pen deflection is
attained after commencement of the oxidative exotherm as shown on the
recorder (see Figure B2).

In the case of a multi-step exotherm, continue the isothermal
operation until maximum pen deflectian accurs.

B6.4 When the test is completed, turn off the recorders and switch the
gas selector back to nitrogen.

B6.3 Allow the instrument to coal to the start temperature.

B6.6 Repeat the entire test on a new sample four more times, thus
generating a total of five thermograms. The use of a fresh aluminium
reference holder for each sample is optional.

The procedure described in Sub-clauses B6.2 and B6.2 may be
simplified by omitting the pragrammed pre-heating in N,. When this
procedure is used, the instrument ceil is heated to the required
temperature in oxygen. First the reference holder is positioned in the
cell, then, once the cell has attained the specified test temperature,
the sample in its aluminium holder is placed in position. This point
corresponds to the start of the test {To).

B87. Calculation
B7.17 Extend the recorded base line from time zero beyond the oxidative

exotherm. Extrapolate the steepest part of the exotherm to intercept
the extended baseline (see Figure B2).
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B7.2 The oxidative induction time (O!T) is measured from zero time to the
smallest time interval practical, not exceeding 1 min.

B8. Report

B8.1 [Identlification of sample

B8.2 Test temperature

B8.3 Averoge aond Standard devigticn OiT of the flve determinations in
minutes.

16
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Le point de fusion {156,6 °C) est défini comme 1'intersection de la
tangente preolensée de la premidre penle du pic endothermique et de

la lione de ba=e extrapoclée.

lhe melting-paint (154,6 °C) is defined as the intersection of the
extrapolated paazk onset and the extrapolated baseline.

Figure B1

Endotherme de fusion typique pour l'indium.

Representative melting endotherm for Indium.

Chauffage programmé

Figure B2 - Evaluation du TIT at moven d'un thaermo-
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ANNEX ZA {normative)

OTHER INTERNATIONAL PUBLICATIONS CUOTED IN THIS STANDARD
WITH THE REFERENCES OF THE RELEVANT EUROPEAN PUBLICATIONS

Whan the International publication has been modified by CENELEC common modifications, indicated by (mod},
the relevant EN/HD applies,

|IEC Publication Date Title EN/HD

811.1-3 1985 Common test methods for insulating and sheathing materials HD 505,1.3 51
of electric cables
Parl 1 : Methuds for general application
Section Three  Methods for detormining the density -
Water absorption tests — Shrinkage test

811-4-1 1085 Part 4 : Msathods specifie to polyethylene and polypropylene HD 504.4.1 817
compounds
Section One — Resistance to enviromental stress cracking —
Wrapping test after thermal agsing in air — Measurement of
the malt flow index — Carbon black and/or mineral filler
content measurement in PE

811-5-1 1080  Part 6 : Methods speeifie to filling compounds  Section HD B0B.B.1T S
One — Drop-paint — Separatian of nil — Lowar temperature
brittleness — Total acid number — Absence of corrosive

components — Permittivity at 23°C — D.C. resistivity at
23°C and 100°C

Qther publications

ISO 188 : 1882 -~ Rubber, vulcanized — Accelerated ageing or heat-registance tests

*Superseded by HD 505.4.1 82 ; 1990, which is based on |EC 811-4-1 : 1985 + A1 ; 1888
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National annex NA (informative)

Cross-references

Publication referred to Corresponding British Standard

BS 6469 Insulating and sheathing materials of electric cables

IEC 811-1-3 : 1985 Section 1.3 : 1992 Methods for determining the density — Water absorption tests

— Shrinkage test

IEC 811-4-1 : 1985 Section 4.1 : 1892 Resistance to environmental stress cracking — Wrapping test
after thermal ageing in air — Measurement of the melt flow index — Carbon

black and/or mineral content measurement in PE

IEC 811-5-1 : 1989 Section 5.1 : 1992 Drop-point Separation of oil — Lower temperature brittleness
— Total acid number  Absence of eorrosive components — Permittivity at

23 °C — D.C. resistivity at 23 °C and 100 °C
[SO 188 ; 1982 BS 903 Physical testing of rubber
Part A19 : 1986 Heat resistance and accelerated ageing tests

National annex NB (informative)

Table NB.1. Corresponding clauses or sub-clauses in BS 6469 : 1990 and BS 6469 : 1992
Clause in BS 6469 : 1990 BS 6469 : 1990 | BS 8469 : 1992
Clause or ,: Pari Section Clause or
sub-clause ! sub-clanse
General 1.1to 1.3 [1todand 99 | All lto7
| B 5.1 1to3

Measurement of thickness and diameters 2.1 {1 1.1 8
Determination of tensile strength and elongation at '-

break 2.2 {1 i.1 9
Thermal ageing methods 2.3 1 1.2 8

| Methods for determining density 2.4 1 1.3 8

| Shrinkage test 25 1 1.8 16
Gravimetric water absorption test 2.6 1 1.3 8.2
Green/yellow proportions 12.7 99 95.1 8
Mineral oil immersion test 8.1 2 2.1 10
Ozone resistance test 3.2 2 2.1 8
Hot set test [8.8 2 | 2.1 9
Tear resistance | 3.4 99 199.1 9

| Loss of mass tesis | 4.1 3 3.2 8
Pressure tests at high temperature 4.2 3 3.1 8
Tests at low temperature 4.3 1 { 1.4 8
Tests for resistance to cracking 4.4 3 { 8.1 9
Hot deformation test 4.5 99 99.1 10
Thermal stability test for insulations and sheaths 4.6 H 3.2 g
Determination of melt flow index (MFT) 5.1 4 4.1 10
Test for resistance to envirvaunental stress cracking:

Original granules 5.22 4 4.1 8
‘lest. tor resistance tao environmental stress cracking:

Complete eable 5.2.8 99 99.1 11
Carbon black content 5.3.2 4 | 4.1 11
Carbon black dispersion!} 5.3.3 - f = -
Wrapping test after thermal ageing?) 5.4 4 | 4.1 9

4 | 4.2 |10
! Methods given in BS 2782 : Methods 823A or 823B.
% It is intended that a formal proposal to IEC will result in the test in clause 9 of Section 4.1 heing withdrawn.
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National annex NC (informative)

Table NC.1. Tests included in BS 6469 : 1992 not previously covered
Test Part Section | Clause ]

| Water absorption test: electrical 1 1.3 9.1

Tests specific to filling compounds:
Drop-point 5 N 4
Separation of oil 5 5.1 5
Low temperature brittleness 5 5.1 6
Total acid number 5 Al 7
Absence of corrosive components 5 5.1 8
Permittivity at 23 °C 5 5.1 9
D.C. resistivity at 23 °C and 100 °C 5 5.1 0
Determination of linear swell after ageing in ail [ 99 9.1 12
Alternative ozone resistance test method (low
concentration) 99 99.1 13
Methad of test for insulation resistance i
constant (A value) a9 ag 2 8
Methad of test for power factor and f
permittivity a9 ag 2 0
Water ahsorption determined by the '
capacitance method - a9 Q9.2 10 -
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