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' Foreword

"This Bntlsh Standard has been orepared under the dlrectlon -

of the General Electrotechnlcal Englneermg Standards g
'-,Commlttee AR ‘ . )

*\

) Th:s standard is m techn:cal agreement wuth the harmonrza-'.‘ :
~.tion documents of CENELEC HD 385,52 (European. e
Committee for Electrotechnical Standardrzatlon) rnsofar as_ o
It has been assumed in the draftmg of this British Standard
+ that the execution of its provisions is entrusted to. .+ 5
appropnately qualified and experrenced people, for whose :

. the test methods are appl:cable to harmomzed types of
cables and cords S : A
These test methods are in general agreement wrth those :
described in 1EC Publications 538 638A, and. 540 second .

. edmon of the International Electrotechnlcal Commlsswn

BN

‘(IEC) who also pIan to update these standards and to bnng -

r:,, R

'thdrawn wuh the pubhcatlon of B8S 6899 1984 -\1

tThis British Standa ourse ol reulsmn. g

- BS 6469 : 1984

’ aII test methods mto a smg[e comprehenswe senes

This standard updates and brlngs together into one standard

. the methods of test previously described in BS 5468 "
- BS 5469%BS 6234]"BS 6746 and BS 6899 but does not

‘speclfy requirements for complrance whlch WI|| stlll be ,
.contained in those standards or,in reievant cable standards.,

suse it has been prepared

Comphance with a British Standard does not oflrtself
confer |mmumty from Iegal oblrgatrons. oL
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"BS 6469 :

Brltlsh Standard Methods of test for

Section one.‘ General'l.‘ .

11 Scope R ‘ e
. This standard describes methods of test used for testmg

extruded polymenc |nsulat|on and sheaths of electrlc o
cables : ‘

These test methods are appilcable when speclfled
by reference 1o this standard |n the speclfncat:on for the
‘ type of cable, :

Where full test condltlons such as temperature and
duration, are not specified in this standard;’ it is intended
that they should be specified by the standard dealmg wrth
-the relevant type of cable f' .

< Condmonlng values and testlng parameters are speclfled for..

“the most common types of |nsulat1ng and sheathmg
compounds

Where appl|cable cnterla for passmg or fa|I|ng 3 test are .'_ L

' . given, but test requirements are specified in the relevant.
. cable standard for each particular type, of cable.

NOTE. The titles of the publications referred to m thls standard are ’

‘ .Iisted on the insude back cover,
i

1 2 Deflmtlons

* For the purposes of this British Standard the deflmtlons -

given in BS 4727 : Part 2 Group 08 apply, together wrth
- the following: - - :

o median value. When several test results have been obtamed
.. and ordered in an tncreasmg or dacreasing succession,’
‘,the med|an value is the mlddle value if the number of .
avallable values is odd, and is the mean of the wo m|ddle ‘

o values if the number is even.

: 1 3 Sampllng, pre- condltlonlng and test B
- temperature - 3} =
" WARNING NOTE. The methods of test contained in thrs Brmsh o

Standard do not necessanly detail all precautlons necessary 1o meet '

" the requirements of the Health and Safety at Work Act 1974,
- - Attention should be paid to any approprlate safety precautlons end
“the tests should be carned out only by trained personnel.”

- “1 3.1 Samplmg For mult|core eables and cords, not more B

" than three cores {of different colours, if any) shall be tested

4. unless otherwnse specufled in the relevant cable standard.

1.3, 2 Pre- condmonmg. AII tests shall be carrled out not -

.' : hnklngl |f any, of the |nsulat|ng or sheathung compounds
[ T, 3 3. Test temperature. Unless otherwrse speclfled tests

Sectlon two. .Methods of test for general

_ appllcatlon

2 1 Measurement of thlcknesses and dlameters

' " 21 1 Measurement of msulatmn thickness

21 1.1: Generel Measurement of tnsulatmn thtckness may :

: be requnred asan individual test or as astep in 'the procedure ‘
-+ for carrying out other tests, such as the determtnatton of -

mechanlcal propertles

2142 Measunng equrpment. The measunngeqmpment
used shaII be elther. TR

‘lal a measurmg mleroscope allowmg a readlng of

"+ 0.01'mm and an estimated reading to three decimal .

places when measurlng msulatmn wnh a th|ckness less
‘ :thanOSmm or ST :

" (b} a'suitable measurmg prolector wuth a magnrfrcatlon ‘
. _ofat least x10. ;

2, 1.1. 3 Selecnan of samp!es and preparanon af test p.-eae ;.
Select samples as spec|f|ed in the relevant cable standard

Remove any covermg from the insulation and wnthdraw the

- eonductor together with separator (if any) takmg care'to L
-"avoid damage to the insulation. Do’ not remove semi-"..

" conducting i inner and/or outer Iayers, if bonded to the

msulatlon

Prepare each test plece of msulatmn in, the form of a thln AV
" slice by cuttmg ‘with a suitable device le g.a sharp kmfe or .

: " razor bladé) along a pIane perpendlcular 1o the axis of the -
conductor Do not separate the cores of non-sheathed flat

cords. o

If the msulatlon carrles an mdented ma klng take the test
plece in such away as to mclude this marklng -

.2, 1 14 Measurmg procedure. Place the test plece under the "~ e

measunngequrpmentwrth the plane of thecutperpendlcular': IR

‘1o the optlcal axis.:

- |If the mner proflle of the test plece |s of elrcular forrr -
make six measurements as shown in f|gure 1. For sector- .
shaped cores make six measurements as shown in figure 2

M the msuiatuon is taken from a stranded conductor

-":‘” make srx measurements as shovvn |n flgures 3 and 4

;. - If the outer rofile shows uneve '
- _Iess than 16 h after the extrusmn or vulcanlzatlon {or cross- L P nness make the measure :

8 ments as shown in flgure 5.
“In the case of non—sheathed parallel twm flex|ble cords

make three measurements on each core of each plece of

7.\ ' ur * .
o shali be made at an ambient temperat e °f 20+5 C . .l msu]atlon two on lines approxlmately paraIIeI 1o the mmor .

axis and one an the major axis, Also measure the t“kness EA

acum _nte
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. between the conductors as shown in frgure 6. Take all |
_measurements where the insulation is thin; at the deepest
. part of the grooves caused bv the conductor. e RN

If there are unremovable screenrng layers under andlor over
the insulation, exclude these from the rneasurements

. {f unremovable screenmg Iavers are present under andlor
. over, opaque msulatlon use a measurmg mlcroscope

. ' Inall cases, make the flrst measurement at the place where* o measurements at the’ posrtron of each core, twa on lines
o the msulanon is thlnnest. : -

‘ ..rTake the readings in m|ll|metres to ‘two declmal places |f L ‘,_,major axns las shown |n frgures ” and 12}
the thrckness is 0.5 mm or greater and to three decimal ’ '

S2.1. 'l 5 Evaluatron of results.. Evaluate ‘the results of the ,
. measurements as specrfred in the test requrrements of the

. ‘area or surface area calculate the ‘mean value of the .

o212 Measuremant of thrckness of non-metallrr: sheaths _
Y212, 1 General ‘Measurement of sheath thickness may be N

~for carrying out other tests, such as the determination of .
7 mechanlcal propertres The test method -applies to the - .
' measurement of all sheaths for which thickness limits are
‘specified, e, g. beddlng, as well as external sheaths

" - In each case, the method of selecting samples shall be |n'

‘2.1.2.2 Measurrng equrpment. The measunng equrpment
" used shall be elther:

In case of drspute the mrcroscope shall be used o

- 1f the inner proflle of the test prece is of crrcular form 7. be used.

1_ ‘ smooth, make six measurements radially at posltlons where " NOTE. For measurements made m the course of routlr‘le tests, itis.
.the sheath is thlnnest as shown in frgure 1. :

. lf the tnner profrle |s not crrcular make an appropnate @
number of measurements (not exceedlng six) radrally where
" “the sheath is thlnnest i.e.at the bottom of the grooves v
: _caused by the cores as shown in frgure 8' R

| '2 1.2.3 Selection of samples and preparatran of test preces :
. Select samples as specrfred in the relevant cable standard. -

L .Remove all materlals if any, |ns|de and outs|de the sheath
o and prepare each test piece in the formofa thrn slrce by

© . eutting with a suitable device {e.g. a sharp knlfe or razor-
' blade) along a plane perpendlcular to the axls of the. cable. o

If the sheath carrles an mdented markmg take the test plecek

- in such a way asto |nclude th|s markmg : . ‘ SR B
+2.1.2.4 Mearuring procedure. Place the tESt PIP-CB Under the‘ - 2132 Measurrng equrpment. For flat cords and cable and
. measuring equrpmentwrth the plane of the cut perpendrcular.} “for other cords and cables ldrameter not exceedmg 15 mm)

‘In order to ellmlnate the mfluence of any uregularltres |n
_the outer surface whrch may be due to the presence of 3o

BS 6469 1984

of 1nsulat|on in the d|rect|on of the other core and take the", proofed tape ora rlbbed sheath frnlsh make the measure-
value of insulation thickness of each core as haif the drstance:'. '._'ments as shown in flgure 9. -y

g In the case of flat sheathed cords make measurements on
lmes approxrmatelv parallel to the’ mlnor axis and on the

’ maror axrs at the posrtlon of each Core as shown in frgure 10. .
In all cases for flgures 1. to 10 make the flrst measurement
. at the place where the sheath rs thlnnes

An the case of flat twin sheathed cables and flat twin
. sheathed cables wrth protectrve conductor make three

Vi approxrmately parallel to the mrnor axis and one on the

places if the thlckness is less than 0.5 mm.

j;,' sheathed cables wrth protectlve conductor make measure-
- ments as shown in figures 13 and 14, i ; R

ln the case of sheathed flat cables composed of n smgle
relevant cable standard . “. 1l cores, make measurements ‘'on the first and nth core. ;. -
In the case of tests carrled out to determme cross- sectronal “‘I:‘Measure the thickness of sheath aPPFOX'matﬁ"v at flght
... angles to the malor axis and also the thlckness apprommatelv

. ?along the axls as shown |n f|gure 15.:

o ln the case of sheathed flat cables composed of n units and
. n multicore units, make measurements at pornts where the
* cores are nearest the periphery of the cable approximately -
“at right angles to the major axis, and also the thickness’
f.approxrmatelv along the axrs as shown in frgures 16 and 17
" respectively, - o AT T

) For other cases make measurements as shown |n frgure 18.

. in all’ cases for flgures 11 to 18 measure the thmnest place‘
" on'the ‘sheath if this should not corncrde wrth any of the
' 'prevrously descrrbed measurements. c

- "Take the readlngs m mrlhmetres to two decrmal places

2.1.2. 5 Eva!uatron of results. Evaluate the results of the .
e measurements as specrfred in the test requrrements “of the
: relevant cable standard i

thickness’ of each test piece (see 2.2.1.4) from all the
measu rement results obtamed on that plece ‘ B

requrred asan mdlvrdual test or as a step in the procedure -

accordance with the relevant cable standard

(a) a measurmg mlcroscope allowmg a readlng of

. 0.01 mm; or - LTl L A |
(b) a surtable measurrng pm,ector W|th a magmf'catlon S In the case of tests carrred out to determrne eross-sectlonal
) of at least x10 o EORTIL e SOl e area or surface area calculate ‘the-‘mean value of the:.

thrckness of each test piece (see 2.2.2.4) from aII the
L measurement results obtarned on that test plece

213 Measurement of dtameters anr:l overall drmenslons

2,1.3.1° General _The measurement of. the drameter over. the
; rnsulatlon of cores or the d|ameter over the sheath mav be .
2 requrred as an mdwrdual testorasa step in the procedure

. for carrying out other tests The methods descrrbed

in 2.1.3.3 are for general use except where the procedure

r"?"

to the optrcal axis.

R ;;,‘amrcrometer aprofrle projector orslmllar apparatus shall o

make the measurements as shown in figure 1. 5 .'For cables wrth overall drameter exceedmg 15 mm a o
If the inner, substantrally crrcular, surface is not regular or. R measurmg tape shall be used : 4 ‘

C permrssrble to use a dlal mrcrometer ora vermer callrper, care berng )

+. taken to fimit the pressure, .- d,j e, & T r e
2, 1.3. 3 Measurmgprocedures For flat eords and cables
measure the overall drmensrons along the major and mrnor

‘ For other cords an cables wrth an overall dlameter not

: exceedlng 15 mm, make the measurements intwo drrect|ons
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The procedure isas follows. "

) 2. 2 1 Method of test for tnsulatron B RS
.2 2 1.1 General This test is to determme the tensrle

BS 6469 : 1984

Unless.otherwise specified in the relevant cable standard,

take the readings in millimetres to two decimal places for = -

diameters or overall dimensions up to and including 15 mm,
and to one decimal place for dlameters or overall dlmensmns
exceeding 15 mm. - . ‘ -

2.1.3.4 Evaluation of results. Evaluate the results of the
measurements as specified in the test requwements of the
relevant cable standard :

2.2 Determination of tenslle strength and
elongatuon at break ‘

_strength and elongation at break of the insulating materlal

- {exclusive of any sem|-conduct|ng Iavers) of the cable in the

condition as manufactured {i.e. without any ageing treqt-

fment) and when reqmred by the relevant cable standard

after one ‘or more accelerated agetng treatmentlsl

 The ten5|le tests on the aqed and unaged test pleces shall be

made i |n |mmed|ate SUCCESSlOI'I

- {a) Take samples as descnbed in 2 2 1 2.
. (bl Prepare test pleces as descnbed in 2....1 3

" (c) Determine the cross-sectlonal area of each test plece
o as described in 2.2.1.4. L

S Condltron the test pleces as descrlbed in 2 2, 1 6
‘ " ‘(el Carry out the test as described i in 2.2.1.7.
: (fl Evaluate the results as ‘described in 2.2,1 8.
2 2. 1 2 .S‘electron of samples Take a sample of sufflclent

.size to provlde a mlnlmum of frve Test pIECES each for.- :

lal the tenslle tests wnhout agelng, and

b)Y the tensrle tests after each of the requ|red agemg
treatments ‘of each core to be tested or of the msulatlon
~from each core to be tested.: e s
Do not use a sample that shows slgns of mechanlcal damage

Do not separate the cores of flat non sheathed cords. e
.22, 1 3 Preparatron of testp.'eces . o “ i
2 2.1 3 'l General ‘Whenever poss|ble prepare dumb beII

. ‘test pieces from the samples of msulatnon as descrrbed

. in 2,1.1.3.2. If the core is of such small size that it is not. W 4'_“7, sheathmg materral

S 2.2, 1 4 3 Tubular rest pleces

.2.2.1. 431 General Calculate the cross- sectlonal area of

. each tubular test piece by one of the methods descrubed
;"|n221432and221 4.3.3. lncaseofdlspute
method 2.2.1.4.3.3 shall be used

" 2 21.4.3.2' Calculate the cross-sectlonal area from the,
- dlmensmns usmg the equatlon o :

poss|ble to prepare dumb-bell test p|eces prepare tubular
test preces as descrlbed in2.1.1 3 3.

2 2.1. 3 2 Dumb bell test pieces. Prepare the test p:eces .
from samples of rnsulatlon ‘removed from the’ conductor .
‘ cutttng it open |n the dtrectlon of the axls of the core.’

. Remove any seml-conductmg Iay TS |ns|de andlor outslde
the msulatron mechamcallv, .e wlthout uslng a solvent

" Cut each sample of msulatlon mto pieces each about

~100 mm Iong, or Ionger if necessary {see 2.2.1.2) and mark-
“the p|eces to identify the sample from which they are cut )

and therr posmons relatlve to each other in the orlgmal

Grmd or cut the pleces of msulatnon in order to obtaln two T
parallel surfaces between the marker Imes mentloned in the .

; last paragraph of thlS subclause care being taken to avold -
~ undue heatmg For polyethvlene msulatuon employ cuttmg

T only, not grmdmg ‘After grlndlng or cuttlng, the thrckness
of the pieces shall be not Iess than 0 8 mm and not more i
than20mm : PR

- Punch out a dumb bell test prece |n accordance wrth ST S
frgure 19 from each prepared piece of msulatlon or,

if possible,’ punch two dumb bell test preces snde by’ slde
When the d|ameter of the core is too small to allow the

“dunib-bell in accordance Wlth f|gure 19 to be. used

then punch out a small dumb bell test plece in accordance ‘

: "‘Wlth ftgure 20 from each prepared plece of 1nsulat|on

o necessary, mark the central 20 mm for the Iarger dumb
.. bells, or.10 mm for. the smaller dumb-bells, by two lines on
- each test plece as shown in f|gures 19 and 20 rmmedratelv
‘ before the tensnle test.

B '2.2.1.3. 3 Tubular test pleces Cut the samples of core int

»' . ‘pieces each abcut 100 mm long, or Ionger if necessary for
o f certain types of tens:le testing grrps and remove the .

* conductor and any other covermgs taking care not to

-7-'damage the insulation. Mark the tubes to |dent|fy the sample
from which they were prepared ‘and thear relatlve posltion :
_in the sample. -

If necessary, mark the central 20 mm bv two lmes R

lmmedrately before the tensue test.
2214, Determmarlon of cross-sectronal are

2.2.14. 1 ‘General, Determine the cross-sectiona! area of
each test ptece as descnbed ln 2. 2 1 4 2 or. 2.2.1. 4 3.

' For test pleces that are to be ‘aged, determme the cross- :
-..sect|onal area before the agemg treatment

2.2.1 4 2. Dumb-bell tesr pleces Calculate the cross-
‘ sectional area of each dumb-bell test plece from ‘the width'

and the smallest of three thrckness measurements of the ]

. plece between the marker lines,

i If there s doubt about the unlformlty of the wrdth S
. measure thls at the same three positions as the thlckness at';‘
* both surfaces of the test piece, taking the mean of ‘the two
'_fmeasurements as the width at each position.. ~ L

2‘ Use the smallest of the three cross secttons thus calculated '
" for'evaluation of the tens|le strength as descrlbed PRI
-, in2.2, 1 7 v : ; ‘

 Make the measurements usmg 8 mrcrometer or slmlla :
instrument glwng a contact pressure not exceedmg

“IdECIITIa| places. In case ‘of dlspute if measurlng |nsulat|on :
.‘;wh:ch isa natural or synthetlc rubber, the contact presscre
. shall not ‘exceed 0. 02 Nlmm 'thls does not apply to:-

A |s the cross sectlonal area (ln mm’l.

8 is the mean value of the thlckness of the test plece
~{in mm) determrned as descnbed m 2.1.1.0r 2.1.2 and
: rounded to two dectmal places,

D |s the mean value of the outer diameter of the test .
plece {in' mm}) determmed as described |n‘2 1 3,00
and rounded off to two dec|mal places. ‘
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2.2.1.4.3.3 Calculate the cross-sectional area from the
density, the mass and the length, usmg the equauon

1000m
Al . , l
-~ where s - s S SR S
. m is the mass of the test p|ece lln g) to three declmal
places.

1. |s the Iength hn mml to one declmal pIace, S
p is the denslty, measured as descnbed in 2.4 on an..

‘additional sample of the same lnsulatlon or sheath - o
(wrthout agelngl {in g/cm ) to three declmal places

I shall be carried. out on five test pieces (see 2.2, 1.2)as .
o -‘descrlbed in 2.3 under the cond|t|ons specmed in the
B relevant cable standard o :

- for PVC or 235H C for other types of materlal
L22, 1 7 Tensile tesrrng procedure "

'2.2.1.7.1 Test temperature. Carry out the test at amblent '
. temperature and complete each test within 5 min of the .
.removal of the test piece from the condmonmg chamber

& 28%2°C.

" selt- tlghtemng type ernot. .. SR
‘ ‘-'The total Iength between the grlps shall be R

about 34 mm, for small dumb bells as shown |n
figure 20; - ' oo :

K '.'about 50 mm, for dumb bells as shown in flgure 19

L B 'about 50 mm for tubes, 1f tested with self-tlghtemng
cogripsy : o : :
: f’_'.about 85 mm, for tubes |f tested wrth non self
‘ tlghtenlng grlps : R

7 .;'polyethylene of a density hlgher than 0. 925 g/cm at 23 C
.. shall be 260 + 50 mm/min. ;
“ For polyethylene of densaty h:gher than 0 925 g/cm g
.-, . the rate of separation shall be 25 £ 5 mm/mln unless the
manufacturer prefers to test at the hlgher rate of separatlon

2217, 3 Measurements Measure the breakmg Ioad and the
. distance between the two marker lmes at rupture
X slmultaneously on each test plece Vgt

. in or near the grips. In case of doubt, mark the test pieces .

-of each set of grlps ,and ignore the measured values of anyA ‘.
-1, - " test piece which breaks outside these marks, If less than' .

the tensile strength and elongatlon at break repeat the test.

- the unstretched test plece. R
Calculate the elongatuon at break as the |ncrease in the
""" distance between the marker lines at rupture from the ..
... distance between the marker lines on the unstretched test

: plece expressed as a percentage of the Iatter

‘ 2 2 1.5. Agemg treatment Each requlred agelng treatment

) 2.2. 1. 6 C‘ondrtronrng of test preces Before the tensﬂe test
 all test pieces, whether unaged; or aged as described i in 2 3,

- shalt be kept for at Icast 3hata temperature of 232 2 C '; “cord to be. tested or of the sheath removed from the cahle

L of s sufflc:ent slze to provnde a mmlmum of fIVE test pleces

In case of doubt for PVC msulatlon repeat the test at - _'

: The rate of separatlon of the gnps for aII matenals except '- L

: Ignore the measured values on any test p|ece whlch breaks

o |nsulat|on in 2.2.1.3. 3 wrth the followmg modtﬂcatlon

atadistance of about 5 mm from the'iast paint of contact " Remaove all the components of the’ cable mnde the sheath L

- four valid results have been obtained; in order to calcu!ate D

-.treatment on five test pieces {2.2,2.2) as deserlbed |n 2 3

" under. the conditions’ speclfled in the relevant cable
.'.7standard :

BS 6469 : 1984

- 2 2,2 Method of test for sheaths =

c 2.2, 2 1 G‘eneralr “This test is to deterrmne the tenslle

- strength and elongatlon at break of the sheathmg material
', .of the cable in the condition as manufactured and,
when required by the relevant cable standard, after one or

'more accelerated agelng treatment(sl

The. tenslle tests on the’ aged and unaged test pi
made in |mmed|ate succession.

The procedure is as follows
-Ijla) Take samples as, descrlbed in2.2.2.2.":
(bl Prepare test pleces as descnbed in 2, 2 2. 3

lc) Determlne the cross—sectr al 'rea of each test plece
.as descrlbed in 2. 2.2, 4.

Ad) Condmon the test pleces as des |bed |n 2 2 2 6

‘le) Carry out the tenslle test as des i ed in 2 2 .2 7
. (fl Evaluate the result\s as. descnbed in 2 2 2 '
2.2, 2 2 Sefectron of .samples Take a sample of ‘the cable or

- .. number of test pleces for each of the tenslle tests after, _‘ ”

ageing specmed for the sheathmg materlal in the relevant

cable standard Do not usea sample that shows signs of '

L mechanlcal damage L L T
: e 2 2.2, 3 Preparatron of test preces
-2.2.1.7.2 Drstance between the grrps and rate of seperatron'-.‘

" NOTE. The grips of the tensile testing “""""“““-“ may be ‘-'“'"-" ofa " test pieces from the samples, as described in 2.2.2.3.2. -

i " If the cable is of such small size that it is not posslble to -
) prepare dumb bell test pieces, prepare tubular test pleces o
. @s descrtbed |n 2.2.2.3.3.. T

B 22232 Dumb-bell test preces Prepare test preces from 7

T samples of sheath removed from ‘the cable, cuttmg |t ‘open

fl .in'the dlrectlon of the cable axis, in the same way as

. described for insulation in 2.2.1.3, 2 wath the tollowmg
‘-"modlflcatlons : : S

: The mlmmum th|ckness of the pleces shall be not Iess than

‘ 2.2, 231, General Whenever posslble prepare dumb—bell

0.6 mm,:

LAf the sheath has rldges on the |ns|de caused by the cores o
. cut the sheath i tn the d|rect|on of the ndges for removal

,; from the cable and eliminate the effect of the rldges in the '
: grlndlng or cuttmg : =

For polyethylene sheaths the thlckness of the dumb beII_s :' o

."need not be reduced to 2.0 mm when the full sheath Ry
thlckness is greater, provlded that the test pieces are S
srnooth on both surfaces - e
22233 Tubular test preces Prepare test pleces from the:‘-‘_ ‘ K
samples of sheath i in the same way as descnbed for-- :

"

R -mcludmg cores flIIers and mner covenngs g ,“

"2224 Determmarron of cross-sectianal area Calculate the

" Cross- sectlonal area of each ‘test plece as descrlbed o .-_,,-;A.

"Lf 2218 Evafuatron of results. Calculate the tensile strength'.‘- in22.1.4.20r 22.14.3, noting that for tubular. test pieces,

" by dividing the breaking load by the cross- sectlonal area of

: if the sheath has ndges, the methodln 2. 2 1.4 3.3 shaII be s

2 2 2 5 Agemg trearment Carry out each reqmred agemg

ondition the ‘test:

ocument
‘ﬁ AR 34-|

12226 Condrtiomng of test preces
eces as des rlbed i 2'2.1.6 <
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- tion and pressure of the ambnent air.. .

BS 6469 : 1984

2.2, 2 7 Tensrle testrng prored;re Carrv out the tenslle N
testing procedure as descrlbed in 2.2.1. F :

2228 Eualuatmn of results Evaluate the results as .
described m‘ 2 1. 8 : A ‘

23 Thermal at, mg methods :
2.3.1 Ageing i |nana|r Syen’ i , . !

e PR

2.3.1.1 General. This test is to determme tl‘e effect on the \\
tensile strength and elongation at break of accelerated .
ageing in an air oven, when specified in the relevant cable i
standard. When the test is 10 be carried out on prepared te st
pieces, and the temperature and duration are the same as
those given for the loss of miass test descrlbed in 4.1, the two

- tests may be comblned end the same test pleces used for :

: both tests. . t :

When the cable standard requrres the test to be carrled out

.. on prepared test pieces, the procedure shall be as descnbed
" in2.3.1.3 and when the cable standard requires the test to "

_be carried out on pieces of complete cable the procedure
shall be as described | in 2.3.1. 4 . . ‘ S

: Compounds of different composrt:ons shall not be tested m

 the same oven ‘at the same tlme

2.3.1.2 Equipment. An oven wrth natural arr flow or a|r ‘
flow under pressure shall be used. The air enters the ovenin
such a'way that it flows over the surface of the test pieces "
. and leaves near the top of the oven. The oven shall have not ..
,-less than 8 and not more than 20 complete air changes per .
- hour at the specified ageing temperature. 2
~* NOTE. Two methods of measurlng the rate of arrflow through an f:'
" oven are given in 2.34. - PR
. When testing materials other than rubber a rotatmg fan
- shall not be used inside the oven. - . .

A rotating fan inside the air oven is normally permlsslble 3 j-';'

‘when testing rubber compounds, but in case of dlspute :
~ageing shall be carried out in an oven which is deslgned to L
~ operate without a fan rotatmg |ns|de |t :

2.3.1.3 Procedure for prepared test preces. Select samples 1,
-as described in 2.2.1.2 or 2.2.2.2, prepare test p|eces as .
‘ :descrrbed in 2.2,1.3 or 2.2.2.3 and determine the cross-
: sectronal area as descnbed in 2 2.1.40r 2, 2 2.4,

'Carrv out the agelng inan atmosphere havtng the composr-

E

‘ ;"Suspend the test pleces vertlcally ‘and substantlally |n the ‘
“middle of the oven 50 that each prece is at Ieast 20 mm '
- from any other plece A S

If any of the test pleces are to be used for the loss of mass
" test, the test preces shall not occupy more than 0 5 % of. the -
- volume of the oven ; : s

Keep the test pleces in the oven at the temperature and for -
.-the time speclfred for the materlal m the relevant cable ;
standard i

As soon as the agelng perlod is completed remove the test
* pieces from the oven and leave them at ambient temperature ‘
evordmg direct sunhght. for at Ieast 16 h. T :

Carryrr out the tensrle test and evaluate the results,
as descnbed II‘I 2 2. 1 7 and 2 2 1 8

S '.‘-l‘

o 2 3. '“4 Pracedure forpreces of complete cable. Take three
pleces of completed cable as descnbed in 2, 2 2. 2 '

) from any other piece.

o :The pieces of cable shall not occupy more than 2 % of the
" volume of the oven, v . e RO

o Keep the pleces of cable in the oven at the temperature and
- for the time SpeCIfled in the relevant cable standard

\'emperature avordmg d|rect sunlrght for at least 16 h

‘ " ageing in an air bornb when speclfred |n the relevant cable
 standard. . L !

: alr that is suhstantrallv free from orl and moisture to a_

iy cable standard shall be used

-or2.2.2.2 and prepare test pleces as spectfled in 2.2 13"

‘1._ Determlne the cross sectlonal area of each test ptece as.
. descnbed in 2 2 1. 4 : :

' Place the test pleces |n the a|r bomb wrthout touchlng one
—:, another DREEE
- effectrve volume of the bomb

" relevant cable standard X "
B Keep the test preces in the bomb at the temperature and for

. As soon as the agemg penod is completed release the

o and leave them at ambrent temperature avoldmg drrect

" the mrddle of the oven 50 that each plece is at least 20 mm

As soon as the agemg penod rs completed remove the :
pleces of cable from the oven and leave them at amblent

Then dlsmantle the three p|eces of cable and prepare test ;'
pleces from the msulatlon of each core (up to a maxrmum
of three cores) and. from the sheath of each’ prece of cable, -
as descrlbed in 22,50 that there’ ‘are'six test pieces from =
each core and slx from the sheat

- 1f the test pleces need 10 be cut’ or ground to reduce their
 thickness 1o not more than 2 mm “this operatlon shall be
effected as far as poss:ble on the side which was not faclng
‘a matenal of dlfferent type in the complete cable. If |t |s
necessary to'cut or. grind rrdges on the side which was
facmg the drfferent type of material, the materlal removed
~on that srde shari ve, the m|n|mum compatlble W|th the . -
adequate smoothmg LT -

. Determine the cross secnonal area of each test prece
‘condition the test’ pieces, carry out the tensile test and &

evaluate the’ results as descrlbed |n 2 2 1 4 2 2 1 f:rz 2.2, 1 7
and 2218, " ) :

2 3.2 Agemg in an arr bomb

232 1 General This test is ‘10 determlne the effect on the
tensrle strength and elongatlon at break of accelerated

Compounos of su bstantlally d|fferent composmons shall
- hot be tested at th& same time. L : L

2 3.2, 2 Equrpmer;'t An alr bomb whnch can be frlled wrth -

 pressure of 0.65 £ 0,02 MPa, and in whrch the temperature
" can be mamtamed at the, value speclfred m the relevant

2 3.2. 3 Procedure. Select samples as descrrbed m 2212

or 2.2.2.3.

The test pleces shall not occupv more. than ‘lO % of th‘

- Fill the bomb wrth a|r to the pressure glven in 2 3 2. 2 _
and raise ‘the' temperature to the value specrfled |n the

L

" the time specrfled for the material i in the relevant cable
standard s

:

pressure gradually, 0 as to reach atmospherrc pressure in’
not less than 5 min in order to avord formatlon of porosltv
Cin the test preces Remove the test preces ‘from the bomb ~
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A another

- effective volume of the bomb. {4
" Fill the bomb with oxygen to the pressure given in 2 3 3. 2

Condition the test pieces, carry out the tensile test and
evaluate the results, as described in 2.2,1.6, 2. 2 1.7
and 2.2.1.8.

2.3. 3 \geing in an oxygen bomb

WARNING. Use of the oxygen bomb entails a certain degree of
danger unless handled with special care, It is essential that all

- necgssary steps be taken to eliminate the risk of explosion resulting -

from abrupt oxidation, Lo

2.3.3.1 General. This testis to determme the effect on the
tensile strength and elongation at break of accelerated’
ageing in an exygen bomb, when specrfred in the relevant

" cable’ standard : . . R

Compounds of substantrally dn"ferent composrtlons shall
" not be tested st the same trme ) ‘

2.3. 3 2 Equrpmenr. An oxygen bomb whlch can be frlled
with commercia! oxygen of not less than 97 % purlty 10 a
“pressure of 2.1 £ 0.07 MPa, and in which the temperature
- can be maintained at the value specrfred m the relevant ’
~ cable standard shall be ‘used: - : .

2333 Procedure Select samples as descnbed |n 2 2 1 2
‘or 2.2.2.2 and prepare test pleces as descrnbed |n 2 2 1 3

" or2223.

i | Determine the cross-sectronal area of each test p|ece as
" described i in2.2.1.4.- | o S

i Place the test pleces |n the bomb wrthout touchlng one

L The test preces shall not occupy more than 10 % of the

E and raise the temperature to the value speclfred m the ‘_ N

. relevant cable standard

. i Keep the test pleces in the bomb at the temperature and for
' the time speclfled for the matenal in the relevant cable .

o standard

" As soon as the agelng perrod is completed releaso th
pressure gradually, $0 as to reach atmospheric pressure in,
. not less than S minin order to avoid formation of poroslty )
in the test pigces. Flernove the test pieces from the bornb B
" 'and leave them at ambient temperature, avordmg direct
',-]-'sunltght for at Ieast 16 h: . e

'.-;"Condrtron the test pleces carry out the tenslle test and :

- evaluate the results as descrlbed in 2.2 1. 6 ‘ 2 2 1 7.0

.and 2.2.1.8, By e
2 3.4 Methods of measuring airflow m ovens

234.1 Gene.r.sir The methods in 2.3.4.2 and 2 343 e
Ll e suitable for determ.nmg the rate of alrflow through an’’
: 7", air oven as descrlbed in 231 2 o

' 2.3. 4 2 Method I rndrrect or power consumptron method

72,3421 Description of method. In this method,

" the additional power required to maintain the oven at a.

" given temperature with its ports open, over that requrred to

. maintain the oven at the same temperature with its ports

. closed Is used as a measure of the quantity of air passmg =

. .through the oven when the ports are open. ‘The average
-A‘power in watts {P1) required to maintain the oven ..
: emperature at the specified ageing temperature when the
; ports are open is determined over a period of °0 minor .
: Iongi LThe ventriatlon ports {and, if necessary, the thermo-
: meter -'parture} are then closed and the average power in
"wattsqr’-_. ) reqmrad to maintain the same temperature over’
N a slmllar penod |s determined el W

1

- BS6469:1984 -

It is essential that the difference between the oven :

.- temperature and the ambient temperature should be the
_ same for the two tests to within 0. 2 C. The amblent

* temperature should be measured at a'point about 2 m from

~the oven, approxrmately level wrth‘ its base and at least

0 6 m from any solid objects. e

Equat|ons {1) and (2) in 2 3.4.2, 4 assume that when the
=, POFts are closed no air passes through the oven. Therefore
. ensure that there are no leakages; seal the door. joint with); i
adheslve tapé and see that all apertures mcluclmg the rnlet
port are effectlvely closed ‘ N

S 234, 2 2 Measurement wrth a wattmeter If t'te powe‘ \

k& : consumptron is measured with a ‘wattmeter, measure the
total iength of, t|me in seconds for. which the oven heater
. a are ‘on’. W|th a stop-watch and take the reading of the
: ‘.wattmeter once durmg each on perrod Take thc averag

mamtam constant temperature‘ iy e ‘ ‘
2.3 4.2, 3 Measurement w.-th a watt-hour or krlowatt-hour

merer If a watt- hour meter ora kllowatt hour meter is to -
" be used, divide the readrng of the total energy consumptron

, regrstered by the meter by the' duratron of the test;

: ;; measured asa fractron of an hour Ifa household kllowatt-

hour meter rs used, the dial umts are too large to enable a
suffrment accuracy to be obtained over a reasonably short

" test; therefore; use the rotatrng drsc W|th which the meter is i Lo

provlded as the power consumpt|on mdrcator. Put the. o
meter into operat|on until the index mark on the disc i rs '

_opposite the centre of the wmdow and then drsconnect it
untrl the start of the test. ‘ o i
To .*Iduce the possrble error contmue the test Iong enough' o
10 permit about 100 revolutrons of the disc and preferably S

- end the test when ‘the mark on the d:sc is vrsrble If

however ‘the mark is out of srght at the end of the test
add an estrmated fraction ofa revolutrcn. Start and stop-

. the test at correspondrng points on the ‘on—off’ heating .

- cycle (e.g. at the moment when the heaters are swrtched on .- .
by the thermostat} ,‘ . S

2,3.4.2 4 Calculatron. The amount of alr passmg through ;i
g the oven when ‘the ports ara open is gwen by the equatrons

is the specrfrc heat of a|r at constant pressure
(1 003 J/gl i

"',20 Clsl!OngL K
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o shown that the adoption of a sllghtly forced ventilation does

. for_instance in determining the cross- sectronal area
L -in 2.2.1.4.3.3. ‘Two methods are described i in 2.4, 2"

N

BS 6469 : 1984

_. 3600 (P, =Py) -
1 003p (tg —r,l
. 3500 (Py- P
V= .__(.1__
P(tz‘h) 2
T 23a. 3 Method2 direct and contrnuous method g

_ 2.3.4.3.1 Description of method. An air source at htgh‘ i
" pressure is passed through an air pressure regulator and the
airflow through the oven rs then drrectly momtored by a:

. ‘flowmeter o Shd

: .. The flowmeter descnbed in 2 3. 4 3 2 3 can be consrdered as
= fully retiable, easy to manufacture and to callbrate and is

©."suitable for the range of airflow rates involved, Tests have -

' ., not, |n practice, alter the uruformlty of the temperature at;
' the various pomts in the oven. -

. & 3. 4.3.2 Measunng equrpment ‘

2.3.4.3.2. ‘I High pressure air sounce ie. from a p|pe -
- system of air cylrnders .

‘air pressure from the many atmospheres of the supplv

© mains 1 the quute low pressure values needFd for feedrng ‘ ; '

: -."the oven. ., S S ;
Cltis equrpped with an adjustable valve wh|ch perm|ts a
: constant pressure downstream . (

' operates ona manometnc prrnclple W|th

. ;_(al a calibrated capillary tube, with an mternal o‘rameter' .
. 'of about 2 mm and a Iength of about 70 mm

“-ib)a manometrlc tube with a double graduatlon of

.- water, usmg d|st|Iled ‘water as the manometrlc Irquul

o Flgure 22 shows a tvprcal calibration cupve which permlts
~the control of alrflow up to 500 L/h orfSQG L/h.

i 2.3 4 3.2.4: Air oven. An ordmary air oven to be operated
** when carefully sealed, including sealing round the inlet .

= *tube, which should preferably enter the oven through the

"7 bottom. The outflow hole, which should be at the top of
o the oven is the onlv port to be open P

2, 4" Methods for determrnmg densrty

: 2 4 1 General Iti |s sometlmes necessary to determme the
denslty of a test plece as a step in another test method

. and 2.4.3, butany alternatrve method is acceptable prowded
. this glves at least the same accuracy as the suspension

, "method’ given in 2,4.2, e.g. the methods given in BS 903 :
T Part A1 and BS 3715. In case of dispute the density bottle .
- method descrlbed in 2 4 3 is the reference method to be. *‘“_
o B - : insulation or sheath longitudinally into two or more parts
‘ to prevent the enclosure of air bubbles

2 4. 2 Suspenslon method (general methodl

B & 4 2.1 Prmcrple ‘Small’ pieces of the material to be tested
" are immersed i ina |IC|l.lld that does not react wrth the ..
maternal Water ls added untrl the pleces are in free

" Place two or three pleces of the's:
“_‘;_wh|ch isata temperature of 23+0.1°C; avordlng any
. formation of air bubbies. ‘Add de-ionized water to the.

. 2.3.4.3.2. 3 Flowmeter An mstrurnent'wrth Whlch the rate ‘:lif'qumd until the pieces are freely suspended within the |Iql.lld

Lrar arrflow can be measured Itis |l|ustrated |n flgure 21 ancl L
R homogeneous and is maintained atthe specified temperature

A :,suspensmn and the densrtv of the laqurd is determtned by a e
hydrometer S .

- A-_three decrmal places

24‘4‘.2 2. 4 Thermomerer wuth 0 1 C drvrslon
2.4.2.2.5\ Ethanol (ethyl alcohol) of recognrzed analvtlcal

quallty or. another surtable |IC|Uld for densrtres below 1 gfm L.

2822 6 ch chlonde sofutron for'densltles equal to or.
z_greater than 1 g/mL ‘ PR

- 2.4.2.2.7 De-romzed water, complymg wrth the requrr

rr:-rts of BS 3978

L 2.4, 2, 3 Pracedure From ‘the insulation o the sheath to be
- tested, take a sample perpendlcularlv to the conductor axi

and cut it |nto small preces of 1 mm to 2 mm edge length .

. ‘If the densrty is expected to be lower than ‘l g/mL prepare
L a mixture of ethanol and de-ionized water (or other suitable "
- o r?‘-';'mlxture) B o -
23, 4.3.2.2 Air pressure regulator A dE\fICB to reduce the N

smtable mrxture) v
ple m the |IC|UId

in the mrxmg cylinder, ensuring that the liquid mlxture is,

Determlne the den5|ty of the |ICIUld mixture by means of,;
. the hydrometer, in g/mL to three decrmal places Take th|s
* as the densnv of the samples under test. -

. . pressure difference ranging between 0 and * 300 mm, of 243 De“‘"‘/ b°“'e method ("’f‘"""ce methodl

-;"2 43.1: Prmcrple The mass of some small pieces of the
. material . 10 be tested, contained in a densrty bottle, o
5 is determined and this is compared with the mass of an -

- equal volume of liquid of known denslty, obtamed bv

- werghlng the bottle completely filled with liquid contalnmg
o ‘the specimen, and agaln welghlng completely frlled wrthout-

the speclmen

1 3 ": -
- 2 4.3.2 Apparatus endmaterral’s S
243 2.1 Balance wrth a precrsron of 0. 1 mg
-, 4 3.2, 2 Densrry botrle of 50 mL capaclty

: 24323 quurd bath provlded wrth a thermostatlc
‘ control

' ‘2.4.3.2, 4 quurd of known dens|tv that does not react
“with the materlal le g ethanol of recogmzed analvtrcal

quallty)* .

‘or sheath with a mass not less than .1 g and not greater thanﬂ- _
f:f, 5g g. Make the speclmen by ‘cutting the sample of msulatron -
o

or sheath mto a number of small pieces; cut small tubes of‘ ‘

.2, 4 3.4 Condrtramng For the test the speclmen shall 'be at,

- __jan amblent temperature of 23 t 2 c
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.‘f

2, 4.3. 5 Procedure. lAttentton is drawn 1o the Warmn'g Note 25 Shrtnkage test : ‘ _'f}‘ R SRNINEE
+at the beginning of 1.3.) Weigh the bottle empty and dry. 2.5.1° General. This test is to determine the shrlnkage of " '

(m, ). Introduce a surtable quanttty of the spectmen into" . : . ‘ msulatlon durlng heat treatment when requrred bv the "
" the bottle and welgh again {mzl Cover the test specimen " . relevant cabie standard,

B . with the immersion liquid {e.o. 96 % ethanol) and remove " o D L
' R \\~ all air from the specrmen by, €., applymg a vacuum to the' 2 slezn S:'elecftton I:ch:'r::'lple;e'l;:::gne Isamp:;z about 0 3 m
_ bottle standing in a desiccator. Break any vacuum applred : Ith engd ofotheat' ble | mh ec at least 5 m away from .
. and frII ‘the bottle with tmmerslon llqurd and bring to a ® & cable engt S
- temperature 0f23£0. 5°Cina Itqurd bath, the bottle % - . 253 Preparatton of tsst pteces. Remove all covermgs i
" being filled to the limit of its capacity: Wipe the bottle dry T except adherent semr-conducttng screens from the samples
~.and weigh with its contents {m; ). Empty the bottleand - i Wlthf’“t delav L :- i
refill W|th tmmersron hqurd Fls"nove all air, brlng the bottle_ Wlthln an |nterval of not more than 5 min from the ttme of
~ and its contents to a temperature of 23 £ 0.5 °C, ensure - - eutting the samples, mark a test length of 200 + 5'mm on i,
> that it |s fllled to the Ilmlt of tts capacrty and re wergh i - “the mlddle part of each plece of core, Measure the dtstance
(m4) Ll ‘ between the marks to’ an accuracy of 0.5 mm, Prepure “each
2'4 3. 6 Calcularran. Calculate the denslty at 23 °C; p,a, test plece by’ cuttmg and remowng the lnsulatlon from both
: ; o ends of each sample up'to posltrons be
5 mm away from the marks

25. 4 Procedure Support the test pleces hortzontally in an
Cair oven as descrtbed in23.1, 2, by the bare ends of -
conductors’ or on ‘the surface of a'talc bath’to’ permlt free
R ‘ ‘rnovement of the msulatlon Heat them at the temperature
ml |s the mass of the specrmen (ln gl,t S .-iand for the ttme specrfted in the, relevant cable. standard
m, |s the mass of Irqurd requtred to frll the bottle

e PRI
mtl" (ma mzl

_ .Then aIIow the test pleces to cool |n alr to room temperature '
and agaln measure the drstance between the two marks on
{ n each plece to the nearest 0.5 mm -

/ _ Lo 288 Evaluatton of results. Calculate the dtfference in the
’ is the densrty of the |mmersron llqmd at 23 C-;“‘ . distance between the marks before the heat treatment and

e mgm) e e T after. the heating and cooling, and tecord the shrinkage as'a J,.
L NQTE P for 96 % ethanol i is 0 7933 gImL EEERRIPE ‘, L percentage of the drstance between the marks before the A
: ' 'treatment. &

If the |nsulat|on or sheath is frlled polyethylene apply a
correctton to the result as gwen in2.4.3.7

2437 Correcrron far friled po!yethylene. Anttoxldants .26, 1 General This test s to determlne the water absor '

“'and organic coloured ptgments which are normally used |n ‘ :tton of Insulatlon when requtred by the relevant cable‘ pr.

negltglble quantltres can be |gnored However, where other .‘ fi‘?‘standard Tl ae

addtttves such as mineral fillers are used in consrderable AR . :

" quantities, it is necessaiy o make an appropriate correctlon 2 8.2 select“’“ of 5‘"“"'“- Select samples as specrfled in

' Determine the’ nature and quantity of the additiveby = - . the relevant cable standard, or, if not so speclfted takea'l

¥, reputable chémical means and, unless the oniy additive is length of completed cable sufficient to allow the preparation

 carbon black, correct the value usmg the followmg " of two test pieces from each core as described in 2.6.3. .

; equatron. SN o S 7263 Preperatton of test preces. Flemove all covermgs from

""mxpcxm: , 'Mthecores .
(mc pr) - (mF x Pcl e If the nomtnal tnsu.atlon thlckness ts not less than 0 7 mm i

S where CR L Sk but less than 1.4 mm, prepare two test pleces from each

_ o - core by cutttng strlps about4 mm wrde and between 80 mm

2 6 Grav:metrlc water ab

u P““, is the densrty °f the polyethylene °°"e°t5d value " and 100 mm long, [ongrtudlnally in the msulatlon.,.. o
¢ {m g/le, T IS ""-;.lf the nommal tnsulatlon thtckness is 1 4 mm or more' ‘
R Pc is the dEI‘ISlW st ; of polyethylene compound . prepare two test pieces from each core by grlndtng or.

. caleulated as given in 2.4.3.8 {ing/mL); L o cutting stices of insulation between 1.2 mm and 1.5 mm._
v g‘p,: is the denslty of the ftller addltlve measured value “ Lo thtck Wlth surfaces approxtmately parallel and free from

lln glle, LT e , SO ruughness . A7
s the mass of polyethylene polymer (mc mr:) S 2. G 4 Procedure. Thoroughly clean the surfaces of the test
Ain gl il L S pleces and heat them’at 70 % 2 °C under vacuum (residual -

mc' is the muss of polyethylene compound measured e pressure aboutO 1kPa) for 72 h. Compounds of substantlally

;fvalue lln 0 ‘{._Ldrfferent compostttons shall not be treated in the same cell

R o ' ' oroven at the’ same tim
mF ls the mass of |IIer measured value (tn g)

;'-After thts treatment cool ‘the strt 5 |n a destccato and
) For compounds contarntng only carbon black as the flller, s P

- i weigh them to the nearest O 1 mg lmass m, IR
‘ ,_make the corre tton by means. of the followmg slmplrfted_ __r.Th o h d o h
quuatron. s l‘d . . en | merse t e test preces in e- lonlze water at the

N temperature and for the time speclfled in ‘the standard for :
“the type of cable.’ Immerse’ each test prece completely ina - L
. separate glass tube equtpped with a condenser, or in'a beaker .,

cc\rered wrth a glass I_|d If a conde nsemmmgr B

‘ca ls the percentage of carbon black by mass
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s o,

L partwrth alumrmum forl to prevent anv contamrnatrcn

f_After the time’ specrfled m the relevant cable standard or
.- after 14 days, if the time is not specified in the cable;
.standard transfer the test preces mto de- ionized water at‘ :
‘room temperature and allow’ them 10 cocl Then remove
. each test piece from the water, shake it to detach any -
- adherent drops, dry, it with filter paper leaving no frbres
and weigh it to the nearest 0.1 mg (massmy), :

2‘6 5. Evaluatlon of results. Calculate the mass var:atrcn | .
from the equatlon. SR .

V lS the mass vanatlon (ln mg/cm ) i
m. is the mass of the test ple e after treatment under.
: vacuum {in mg), R Lo ‘ .
-my is the ' m\ass of the test prece after |mmer5|on in water|.
~olinmg)y : : .
4 . A -is the total surface area of the test prece (m em?). !
: Hecord the mean value of the va.aatron ln mass of the two
T test preces as the result. o . w
v :'C‘ S [ ' - I.
;2 7 Method for measurement of green and yellow
- proportlon on the msulatlon of clrcmt protectlve i i :
10 conductors o .y | :
a7 ‘General, e is sométimes necessarv tc check the <
. requirements for the proportion 'of green and vellow coloursli_'
.i . “on the insulation of circuit protectwe conductors as. ’
g .,.requ:red by the relevant cable standard. The followmg o
§- method |s recommended for use in case ofdlspute butis.;.

-u“not apnfoprlate where the colour marklng forms a sprral
on the ins-Jlatlon. o

:'2 7.2 Selectron of samples Take two samples of ‘the’ green
F ‘and yellow core each approx:mately 100 mm |n Iength
L from places separated by at Ieast 2m,

“.2 7. 3 Preparatron of test p:eces. Measurc 215 mm Iength
~ from each of the samples and cut three sections of :
|nsu|at|on from each 15 mm test Ppiece Iength one from '
each end and one from the centre '

B A

274 l:rocedure. Pr0|ect a xlO mrnrmum magmfled |mage

" visual estimation of the centre of the cross section and of

. centre of the cross section by each p
. ,yellow if appropnate)

- s e
B et

ion of green {or

-}_.the colour boundarles at the outer surface of the core (see ‘ PR
* figure’ 42) Measure to the nearest degree using a protractor P
placed on the magnified i image, the angle subtended at the . .

* of each cross section onto'a ground glass screen and makea ¢

Documetits

zns” 1839
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7 saluation l l S roperty after |mmers|on expressed asa percentage of the
7.5 Evaluatton of results. Calculate the percentage P
rzaroportron {Gp) of green {or yellow if appropriate) for each medran value.obtamed on the untreated test F’Ieces .

equation: - ST
.cross section uslng the followrng q N SRR 3 2 Ozoma reSIStance test

A-r % 100 R S TR PR WARNING Attentron is drawn to the hlghly toxic nature'of ozone,
350 L T . i ATechnical Data Note published bv HM Factory Inspectorate qives -
" . PO Co : threshold limjt values {TLV} for chemrcelsubstances in the wark. -
where L . ' - {room environment Reference 10 this document shows that the"
AT is the total sum of each of the angles of rotatlon - | recommended TLV for ozone is 0.1 p.p.m. {parts of ozone per
" through each of the portlons of green {or yellow if ‘million’ parts of air by'volume), i.e. 0.1 p.p.m. is the maximum: .
averege concentration to whlch workers may safelv be exposed )
_ appropriate). . . ¥ ! durmg a normal workrng week However, it is essentlal that efforts -
Calculate the mean of these and round to the nearest . { are made to minimize exposure at all times and 0.1 g.p.m. ‘should ba ‘
. tnteger : ) o » i regarded as the absolute maxrmum wrth an apprecteblv lower

o max|mum average.
Compare the result wrth the requrrement specrfred |n the ST o

e
relevant cable standard o B < A 2 1 General The purpose of thlstest is to check reslstance
SR lof |nsu|at|ng materrals to nzone.” PRATE RIS
The. fest method is descrrbed in 3 2 2 and ways of determln
ing ozone ‘concentration are gwen in 3 2.3, The test method
‘Is based in part on the test methed given in BS 903 : )
Part A43 to which reference should be made for detalls of
oy surtable equ |pment and general mformatron on ozone testrng
329 Test method : ‘ ‘ ‘
3.2.2.1 Tesr apparatus L
:"NOTE Sultable apparatus |s |Ilustrated in figure 23

3. 2 2 1. 1 A dewce for generatrnga controiled amounr of :

:GP

‘Sect|on three Methods of test for propertles ii

relevant o cross I'"ked compounds LY 2, 2, 1 2 A 'meéans far crrcu!atrng ozomzed air, under

S controlled condrtrons of humldrty and temperature through
e chamber contamlng the specrmen to be treated =

s 2 2, 1 3 ‘A means for determrnrng ozone concentratron. S

322 2 Samplrng Whether the cable'is srngle or multlcore
.only one core need be’ tested ‘Cut sufficient length of core
- froma posrtron not less than 15m from the end of the

3.1 Mmeral oil i tmmersron test

3.1.1 General The purpose of this test is to check
compliance of ojl resisting compounds with the requue
ments of the relevant cable standard,

‘_3 1.2 Oil to be used. Unless otherwise agreed between the E
purchaser and the supplrer the characterrsttcs olf the mlneral Iength of cable to provide tWé test pieces, unless the core .
oil to be used are as follows: - : , FOR 'has an extruded semi-conducting layer on the outside,

aniline pornt (BS 2000 Part 2) .93 3 C Yo in which case take SUffICIEI"It for. four test preces

kmematrc viscosity at 98.9 ° C e 20¢ +2 {m? !sl 3,223 Preparatran of test preces Remove any protecuve

{BS 2000 Part 72} e X 10"" . :‘? .. coverings present on’the core, without damaging the .

flash pomt lmmlmuml lBS 4539) S 240 c...° .. .insulation, unless these were applied directly to the
NOTE. “These charactenmcs are as specmed for No 2 0” n : ;;\.'_rnsulatlon pr|or to vulcanlzatlon and are adherent o |t B
BS 903 : Part A16 : 1971 R If the core has a semr conductmg screen in the forrn of tape
3.1.3. Procedure T EAETUC LA . __‘on the outsrde remove this, : Ve
3.1.3.1 Selection’ ofsamples Take three samples as. - _ If the core has an extruded sem|-conduct|ng layer on the
described in 2.2.2,2, prepare two test pteces from’ each . outsrde remove thls from two preces and leave itin posmon

- sample as described in 2.2.2.3,and determlne the cross- f _,“_on the other, two. < : g
sectional area of each test prece as described’in 2.2.2. 4 32 2.4 Bendrng of te.st preces Carry out the bending at
3.1.3.2 0if rmmersror.. Freely suspend the’ test preces .j © T room temperature or20°C, whrchever is hrgher usmg a.

without touchlng one another in an ail bath,’ prevrously S brass alurntmum or wooden mandrel havmg the appropnate
heated to, and marntarned at, the temperature specrfred in. dlameter gwen |n table 1. : -

the relevant cable standard for the spec|f|ed time, el Table 1 Dtameter of bendlng mandrel for ozone
. At the end of this time, remove the test pleces from the o|l ':rBSIstance test LR S s F AR
blot them Irghtly to remove excess oil and suspend them |n L — :
air at amble"t temperature for at IeaSt 16 h.. R 'Outslde diameter of c'or‘e” L T R - I,Mandreldlameter 3
3.1.3.3 Conditioning of tesrprece.s. Condltlon the test LoD ST e | asamultiple of
pieces as described in 2. 2.1.8, N -ﬂ.-‘-' : A Sh RN 1 ‘thal sore diamater_

‘.3 1.3.4. Tensile testing procedure Carrv out the tensrle test A
s described in 2.2.1.7. 5 ST ".""Not greater than 12 5 :
3. 1.4 Evaluatton of results. Celculate the tensile strength . ‘Greater.than 12.5, not greater than 20 0 5
“and the elongatron at break as descrrbed in 2,.2.1.8, using : ""Greater than 20, 0; not greater than ‘30, 0:.'
‘the cross-sectional area measured before immersion |n ail. -, : Greater than 30.0, not greater than 45 0°

Record the dtfference between the medlan value for each J‘ Greater than 45, 0

.

"l m’ls= 10‘ cSt
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