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PREFACEL

This Standard was prepared by the Jolnt Standards AustraliasStanderds New Zealand
Committee EL/3 on Electric Wires and Cables to sepersede AS 3191 —-1991, Approval
and test specification —Electric flexible cords.

It specifies construction and test criteria for flexible cords insulated with PV,
crasslinked elastomers, glass fibee or thormoplastic flooropolymers which, depandent on
cord type, are designed for working voltages up to and including 250/250 ¥, 250:440 V
ar 0.6/1 kV.

This Standard is one of a series of approval and test specifications issued by Standards
Australia. The specifications are accompanied by a general specification, AS 3100,
containing definitions and general requitements for electric materials and cquipment. The
purpose of these specifications is to outline the conditions which must be met to secunre
approval for the sale and use of electzical equipment in Austealia, Only safety matters and
conditions closely allied theretn are covered. Far guidsiines on purchasing flexible cards,

see Appendix A,

This Slencerd differs from the 1991 cdition as follows:

(2) The V-103 insulution in Table 1.1, while having retained the criteria, has naw baen
recesignated as V.90 HT (ie. a higher temperature endurance vorsion of V-00)
insulation and permits cenducear oparating wmperatare up o a maximum of 105°C
for limited periods (see Nate 1 to Table 1.1).

Accordingly, the V-1065 insulated cables in Table 2.2 and Clagse 2.10.8 have been
similarly redesignated as V-%) HT insalated.

{b}  Marking Ciauses 2.8.1{c) amd 2.8.3(e) have been extended for B-8-1350 insulazad and
GP-20-CSP or GP-90)-CPE sheathed cords. Marking far V-90 IIT has been added.
(¢} V-105 insulation has beca deleted from Clause 210,16,

The tetrs “informativz’ has been used in this Standerd to define the application of the
appendix to which it applies. An “informative’ appendix iz only for information and
puidance,
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standards Aostralis, Permission may be conditicri on at appropriste royalty payment. Requests for parmission and wlsrmation
on commercaal softwars royalties sheuld be dicccizd o the bead affics of Standirds Ausmalla,
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ftandard is amended ar revised. The sumber ard date of the Standard shoukd therefors he ctearly identificd.
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commercial contracts s subject to the payment of a royalty. This policy may be varisd by Standaeds Ansiraliz ai any lime.
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STANDARDS AUSTRALLA

Australian Standard

Approval and test specification—
Electric flaxible cords

SECTION 1 SCOPE AND GENERAL

1.1 SCQPE This Standard specifies construction, dimensions and tests for flexible
cords  Insulated with PVC, ecrosslinked  elastomers, glass fibre or thermoplastic
fluoropolymers which, dependent on cotd type, are designed for working valiages up to
and ircluding 250250 V, 250/440 ¥ or 0671 KV,

MNOTE: This Standard is intended to apply ooly to flexible cords of the types and sizes which

are incloded. It is aot intended, howewer, that atber types or sizes of flexible cord should be
¥

orecluded (rom uss, aad regulatory authoritizs will eonsider ths issuc of 8 Cerlificate of
Seimbiity for conazction to the supply mains erder the ooo-desfared sclieme ior other types
and sizes as Diey ace developed. Any zpplization for such cornfivazica should bo acgompanicd
by a description of the fiexible curd.

1.2 REFERENCED DOCUMENTS The {following documents are referred 1o in this

Standard:

AL

1125 Coaduclors in insuiated clectric cables and flexible cords

1660 Metheds of tast for clectric calles, cords and cotducioes

IN0 5AA Wiring Rules

SAA

MP492 Register of colours of manuafacturers’ identification threads for electrie cables and
flexible cords

1.3 DEFINITIONS  For the purposss of this Standurd, the definitions in the referenced
Standards and thase below apply.

1.3.1  Approximate vafue—a value which is neither guaranteed por cheeked,

1.3.2  Core—the conductor with its insubation but not including any protective covering,
1.3.3  Flexihle cord—a flexible cable, of which no wire exceeds 0.31 mm diameter and
no canductor exceeds 2 4 mm® cross-sectional arca, and having not more than five cores.
1.3.4 Maximum coatinnons conductor temperature—the maximom temperaure at
which the conductor of the cord may be operated continuously, and is the temperature
resuliing from the combined effect of the ambien: temperature and the current loadin E on
the conductor.

1.3.5 Multicore cord —a cord comprising two or more cores.

1.3.6 Pitch circle diameter-—the diameter of a circle which passes through the
midpoints of the laid-up cores.

1.3.7 Routine tests—tests made by the manufactursr on all completed cord to
demonstrate is integrity.

1.3.8  Samplec tests—tests made on samples of completed cord, or componenis taken
from completed cord, to verify that the finished product meets the design specification.
1.3.9 Special tests —tests made by the manufacturer on samples of completed cord, or
components iaken from z completed cord, at a specified frequency, to verify that the
finished product meets the design specifications.
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1.3.10 Type tests—tests required to be made by 2 manufacturer before supplying on a
general commercial basis a type of cord coversd by this Standard, to demopnscrate
satisfactory characteristics to meet the intended application, Thess tests are of such a
nature that after they have heen made, they need nbt be repeated ualess changes are made
in materials or design which might change the characteristivs.

1.3.11 Voltage designation-for flexible cords for a.c. systems, the rated vollages U7
and I/ expressed in the form U /0; or for d.c systems, the rated voltage U,

where
L?

L

o

= the rm.s power fregquency voltage to earth of the sepply system or the d.c.
voltage of the supply system for which the flexible cord is designed

= the r.m.5 power frequency voltzge between phases of the supply system fer
which the flexible cord is designed.

1.4 MAXIMUM CONTINUOUS CONDNUCTOR TEMPERATURE The maximum
continuous conductor lemperature of flexible cords shall be as specified in Tabie 1.1.

TARLE 1.1
MAXIMIIM CONTINUOUS CONDUCTOR TEMPERATURE
Cord type Temperature
Cards insulaled with ¥V-75 7300
Cards insulated with BR-EP-%} e

Cords insulated wish R-C5F-90
Cords insulated with R-CPE-20
Cazde inscelated with Va0

Cords insulated wich V-GOHT

QO dsme Mole 1)

Cords insulated wish R-5-1510

Cords inswlated with elass fisre and having
linned copper conductors

Cords insulated with thermoplastic
Fluoropgtymer and having tinned copper
conductors

Excapl where otherwisc specified in
MNote 2 to this Table, 130°C

Cords inswlated with glass tiars and having
sibver-plated or nickal-coated cooper

conductors
Cords insulated with R-5%-200 and having

silver-plated or nickel-coated coaper

conductars
Cords tnsulared with thermmoplastic

flucropolymer and having siiver-plated or
nickel-coated copper conduetons

200°C

1.5 VOLTAGE DESIGNATION The rated voltage L7 /U recognized for the purpose

MOTES:

! Whare it is possible to puard against plastic flow aoud where reduced insulation

resistance can be tolerated, the V-%0HT (nsulated, unpratected cords feee Clauze
2.10.8) can ha operated 2t teroperatures above %0°C up to 103°C far an aveizge of
S00 b per annum during the cord service lifs

The H-5.150 insulated and GP-90-C5P or OGP-90-CPT sheathed cords (sec
Clause 2.18.%) are designed for applications where only the conductor terminations are
subject to the high operating temperaturz necessitating the high temperature raled
insulafion (=g cords attached to seme slage iighting equipmen).

Cords with this combination of insulation and sheath are restricted o a maximum 90°C
operation appropriate for the sheath, except thal, at termibations, the eondullors may
aparate at te higher maximum temperamee specified in Table 1.1,

of this Standard is shown in the donstruction clause for each type of cord.
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SELTION 2 PVC OR CROSSLINKED
ELASTOMER INSULATED FLEXIBLE CORTIS
1 CONDIICTORS Conductors chall be of the type specified in the approapriate
construction Clause (see Clauses 2.10.2 10 2.10.1%) and shall comply with the appropriute
requirements in AS 1125,

The wires of the conductors shall be—

(a) for V-73, V-20 or V-90HT insuluted—cither plain or tinned, but anv tinned wire
taken from the completed cord need not comply with the tinning test in AS 1125;

b} for R-EP-90, R-C$P-90 or R-CPE-90 insulated—-tinned but, when taken from the
completed cord, the wires need not comply with the tinning test in AS 1125;

(e} for R-S-150 insulated —tinned and, when taken from the complezed cord, the wires
shall comply with the tinning test in AS 1125; and

(d) for R-5-200 insulared—siiver-plated or nickel-coated and, when taken from the
cempleted cord, the wires shall cemply wizh the plating or coating test in AS 1123,
as appropriate,

Tzl conductors shall comply with the approprists requirements in AS 1123

2.2 INSULATION
2.2.1 Majerial

2.2.1.1 Types of ecrosslinked elastomer insularion Insulation shall be one of the
[ellowing ceosslinked matetials:

R-EP.90 A compound based on cthylepe propylene copolvmer, terpelviner or 4 blend
of thz two, suitable for up to 90°C maximum continuous operating
temperature,

R-C3P-90 A compound based on chlorosuiphonated polyethylene, smitable far up to
Q0°C maximum continuous operating terpsrature.

R-CFE-90 A compound based on chiorinated pelyethylene, suitable for up to 93°C
mMAXimum continuons operating tsmperature.

R-5.150 A compound based on polyorganosifoxane, suitable for up to 150°C
maximem continuous operating temperature,

E-5-200 A higher temperature version of tvpe R-5-150, suitable for up to 200°C
maximum coniinllous operating temperature.
NUTE: Compounds other than those listed above may be given consideration, provided that the

requirements for a given insulation in Table 2.1 they are designed to replace are satisfied. No
thermoplastic elastamer may be considered as equivalent to any crosslisked elastomer.

2.2.1.2 Types of PVC insulgtion Insnlation shall be one of the following materials:

V-5 A combination of materials, of which the characteristic constituent is
the plasiomer polyvinyl chioride. The same term also designates
compounds containing both polyvinyl chlotide and certain of its
copolymers. Bt is spitable for up to 73%C maximurn  conlipusus
OpCTbing temperature. ’

¥-90 or V-S0HT Higher temperature versions of type V-735, suitablé for up w 90°C
Maximym continuous operaling lemperature (see Note 1 to Table 1.1).

2.2.2 Application The insulation shall be homogeneous, applied with a close fit, but
shall not adhere to the conductor.

e WOy LT



2.2.3 Thickness

9
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The average thickness of the insulziion, detetetned by the method

spzeified in AS 1660, shall bLe not less than the thickness specified in the tables of
dimzasions, and the minimum thickoess #t any poiol shall nel fall beoow the specified
thickness by more than 10% of the specified thickness (£ plus 0.1 mr:

0.3 + 0.1 mm

TABLE 2.1
TESTS AND CRITERIA FOR CROSSLINKED ELASTOMER INSULATION
] S EE 4 5 i 7
Criteria Cat Keference
ategory
Test R-CSP-30 of test | 1o test
R-EP-%0 R.CPE.90 R-5-15¢ R-5-200 mehad
Mechanicat tests without ageing: ' Typs A5 166ad
1 Temsile strength, min. {MFPa) 4.2 Ta 30 o
2 Elongation at rupture, mic. (%S 200 ] 130 1501
Mechanica! tests after ageing in a1 air Typz A5 1660
L ="y
Lurgtion (asurs) 154 240 2] 24;
Tempsraturz (F0) 135 23 120 23 200 &3 Al
1 Tensile sirength, min,
a) (%% of valves found in uraped Ml 50 — -
specimens)
b aciual (MPa) — — 4.0 4.1
2 Flongation al rugtuce, min,
a) {% of valuss foend o wnaped T a0 — —
specimens)
by actarl (90} — — 120 124
Oil inunessicn fesy Type AS 1650
Duration {aouss) -— 1% - —
Tempearature (“C} — 124 22 — —
1 Tapsile sirength, min, — &l — —
(% of values found in unaged
specimeans)
2 Elongation, at ruatues, min. —_ £D — —
{% of values found io unzged
specimens)
Hat set test: Type A5 LG50
Duraticn [minutes) 15 13 13 [X]
Temperature (“C) 250 £3 a0 =3 00 3 200 23
Load {kPa) 200 200 200 204
} Elongation wnder load, max. (%) 175 7S 175 175
2 Residual elongation after cooling, 15 20 5 25
max. [T}
Electrical characteristics: Type AS 1660
1 Insulation resistance constant (&) at |1 500 1 400} 4400
207, min. (G02.m)
2 Insalation resistance constaot (k) ai 15 0001 .4 .4
80°C, min. (GO.m)

2.2.4 Tests

All tests shall be made as given in Table 2.1 for crosslinked elastomer

insulation, or in Table 2.2 for PVC insulation, as appropriate. The category of each test
shall be as specified in the appropriate table. For approvals purposes all tests are

applicable.

2.2.8 Criteria The insulation taken from, or measured on, the compleled cord whan
subjected to the tssts given in the appropriate table, shall comply with the criteria

specified therein.

COPYRIGHT
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2326 Core ideptificsBon  Owozs iglonded to Pe osnd as caith congsoiors slini! bo
durably cotoured with a combiagtion of grecw and yellow, applied such that in anp 15 om
length of sore, one of thegs colours covers not 1ess than 30% angd not more thap 70% of
the surfpcoe of the Sl ihe other wolovr goversng the remsinder of the sutfece. The mass
of the insulatian siall ba siber green or yellow, the other colour may be et of the mass
or a sueface layver ooty ..

Tores imsuiated with RG5-I50 o R-5-200 which s intended 4o by ased as eanth
conduclors may bd durably cotoneed gredn,

For other than earth conduetors and ~he uaprotected paratiel-webbed 2 core flat cords, the
foltowing colour schetmes ars recpmmmnended —

(1) when used as fixed wiring—-

aotisvg COFSR regd, white and bige
payrel oore nlack: ar
(b)) when vsed a8 & supply fiexible cordw
ACHVE 0TS broven, Black, white, orauge
BeHtrad cote by, *

TABLE 2.2
TESTS AN CRITERIA FOR PVC INSULATION

1 ooz 3 + 5 G
Criteria | Refcroase
s N Campegoryt  for
: o R i of tesg 15t
Y73 y.30 Y4y setbad
Ay Whechanical tests withous ageing: Tyvoe A% LEED
1 Tecsile strengrh, min. (MPag 12,5 123 | 134
2 fnngeton &7 fugiare. i R i 150 250
F Mechanical wits afler agsing it ap &ir wvon: Type AL TRED
Duration (howrsh S04 s S04
Temporature {70} 100 £2 112 22 124 22
T Tersic siromgth, min {5 o7 velows found ¥ TE E
A weagged Spavimenst
2 Elopgation 2¢ eapeeze, qin. (% of values 63 A3 63
fopnd in woeged specinicry)
% Loay of misss, mag.: Fume A% 18ED
(Median loss in ma'em® of axposed surface ER:: Rk in
area o gpecimeny)
B Prasspye tose 3 hiph tenrpreraines: Ty AS IR
Tempacamues (M50 TEEE 1 G2 o
lodentation, max. (%) =0 20 i
E  Hes! sheod tosk Mo orasks : Sprrial } OAS 1880
F  Efectrizal charactaristics; ) Type A3 tasdt
1 Insulation resistdanee consiant (k) ot 20°C, A0H af) 40
min. {Lm)
2 InstEaoion Jesistinoe comstant [RY ol .63t .36 G40z
elevated tempatature, min (GOm) at 5% [ w90 1 ardneg

t For fhe DSARSE Y PVC inswlmnd voprsiretzd, persliclowsbbod 2oore fiad ﬂf.x?bii,: pord wish tinss]
eonductirs, e tnaclation sestsinoe comstang {51 RRall he mor foss thanm I8 Gl wf 350 ond
G005 THhm at 7500,

Whete theee 35 na mewbal conduoror, che calour bloe may serve w Mdemily any condugror athe (han
peed far grthing.
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For other thun earth conductors, the colouring for identification may e wiiin the mass or
at the surface of the core insulation,

23 LAY-UP OF CORES The cores of mullicore cards, other than fler cops, shall be
laid up in a helical configuration. _

The core sequence of the laid-up cores shall bhe in the order soecified tn Clanse 2.2.6. the
neutral, if any, foflowing the required number of active cores. The sarth coce, il any, shall
atways be last, following the active cores, and the newiral, if any.

2.4 FILLERS AND BINDERS Where used, fillers and bindsts shell be suitahle
non-metallic materials that are compatible with the ather materials of the card wilth which
they are in contact, and shall be capable of maintaining their function continvously at the
maximum permissible centinuous conductor [emperature.

2.5 S5CREENS

2.5.1 Camposite braid screen  Composiie braid sereen shall corprise annealed copper
wires of not less thae (.18 mm diameter, helically applied in onz direction, intzrwoven in
the opposite direction with polyethvlene terephthalate or polyamids vam, thus forming a
braid.

The screen wires of the crosslinked elastomor sheathed curd shall be tinped, but any
tinned wire laken from the completad cord nsed not comply with tas Lrwing lesioin
AS 1125,

Tie electeical resistance of the screen shall not b greater than permitted for mn active
conducter of the completed cord.

The coverage by the copper wires shall be not less than 70% when calculated from the
fallowing equation:

Fercentage eovering = g 160
L)

whers
W = number of wires x diameter of 3 single wirz, in millimetres
Lyd

ST Z

ixad)? - L7

L = axial length or pitch of one complete turo of u scresr wire, in
millimetres

d = pitch diamerer of screen, in millimetres, taken as the nominal diameter
over the underlying componcnt plus the diameter of one wire together
with an aliowance for increased thickness due to opposite weave yarn.

2.5.2 All copper braid screen  All copper braid screen shall comprise annealed copper
wires of not less than 0.18 mm diameter applied in the form of a braid.

The screen wires of crosslinked elastomer sheathed cords shall be tinned, but any tianed
wire taken from the completed cord need not comply with the tinning test in AS 1125.
The electrical resistance of the screen shall not be greater than that permitted for an active
condactor of the completed cord.

The number of spindles and wires per spindle shall be sufficient to ensnre ihat the filling
factor is not less than 0.43 when caleulated from the following equaticn:

m =

Filling factor = Mri,(l _ 2 |”®
- D | L2

COPYRIGHT
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where
s = total number of spindles
rn — number of wites per spindle
d, = digmeler of braid wire, in millimetres
DY = mean diameter of braid, in mullimetrey
£ = axial leogel or the pitch ol one complete e of a spindle of wires, in
millimetras
2.6 SHEATH

“2.61 Waterial

2.6,L.1 Types of crosslinked elastomer sheath Sheath shall be one of the following
crosslinkad matesials:

GP-90-CSP A general purpose compound based on chlorosulphonated polvethylens,
siitahlz for op to 90°C maximum continuous operating temperature.

HD-90-CEF A heavy dury wersion of the above GP-9.C5P,

GP-B0-CPE A general purposs compeind bassd on chloninatzd pelyethylene, suitable for
up to 90°C maxirmum continuens opsrating temperaturs.

HLD-9G-CPE A neavy duly version of the above GP-90-CPE

GP-150-5 A general purpose compound based on polyerganosiloxans, seitable for vp to
150°C maxinum conlinuous OpeIzting temperature.
NOTE: Compourds ather than those fisied above may be given consideration, provided that they
satisfy the requiremevts for the sheath that they aes designed o replace. No thermaplastic
¢laslomer may be considered as equivalent to aay erossiinksd elasiomer.

2.6.1.2 Types of PVC sheath  Shauth shall be onz of the following materials:

4%.735 A combination of materigls, ol wkich the characteristic coaslituent is the
plastomer pelyvieyl chloride. The same ferm also designates compounds
containing both polvvinyl chloride and certain of its eopolymers. Tt is
suitable for up to 75°C maximum contialaus Operating temperature,

5v-0n A higher temperature version of type 4V-73, suitable for up 1o 90°C
maximum continuous operating temperature.

2.6.2 Applicatior The sheath shall be homaogensous and shall fir closelv oves, but nat
a#dhere to the core assetbly or sercen, if any.

2.6.3 Thickness The average thickness of the sheath (7)), determined by the method
specified in AS 1660, shall be not less than the thickuness specificd in the tables of
dimensions, and tne minimem thickness at any point shall net fall helow the specified
thickness by more than 13% of the specified thickness (1) plus 0.1 mm:

O.15() + 0.1 mm.

2,64 Tests All teats shall be conducted as given in. Table 2.3 for crosslinked elastomer
sheaths, or ip Table 2.4 for PVC sheaths, as appropriate. The category of each test shall
be as specificd in the appropriate table. For approvals purposes ail tests are applicable.

2.6.5 Criteria The sheath taken from, or measursd on, the completed cord, when
subjected to the Iests given in the appropriate table, shall comply with the criteria
specified therein.

2.6.6 Colour Recommendations cn the colour of sheath are given in the comstitction
clauses for certain types of flexible cord. Colouring may be within the mass or at the
surface of the sheath.

COPYRIGHT
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TABLE 23
TESTS AND CRITERIA FOR CROSSLINKED ELASTOMER SHEATHS
1 - z i 4 . 5 b
Criteria Reference
Test Category for
GP-20-C5P | HB.90-C51 GP 1sps | of test .
GI-80-CPE [ITD-90-CPE i test methaod
A blochanical tests without ageing: Type AL latd
1 Tensile strexgth, min. (MP0) B 114 an
2 Elengution st repure, min. %) 231 230 155
3 Tear re=sistance, min. {NSmm) — 54 -—
B Meachanice! testz after ageing [n an air Trag A% 165D
ONE:
Buraiios (hrouss) 240 244 230
Toiperature () 120 =3 120 =3 200 £3
1 Tensilz stresgth, actcal, minddMa f.2 K.z 4 0
I Elengation at ropiere, agtazl, atin. 12= ar n
£5
T el immersion test: Tenz A% 1R
Lruzation (hours) 8 L3 -—
Tariperatzee {407) 120 =3 120 3
VooTemsile serength, min, 0% of values a0 il —
{ound 10 cnaged specimens)
2 Clongetiun at rapture, mizt. (% aof Gly =) —
values feund in unaged specimens)
I+ Elor s2] f250: Twvpe A5 TAG]
Creration {minutzs) 1= 15 .3
Temperzmuze (7O} 204 *3 200 23 0 200 =3
Lead, (kPa) 200 200 | 200
L Eluagarion wnder losd, max, (%) g 173 i L3
2 Hesidual elongation afrer sooling, 20 21 ' 20
CIk. [F

2.7 NON-METALLIC BRAID

MNon-metallic braid shall comprise one of the following materials, as specified in the
Appropridte construction clawse:

{#) For R-EP-90, R-CSP-%0) and R-CPE-90 ipsulated cords, a textile yarn of cellubusic
(non-multing) fibre.

() For R-5-150 and R-5-200 insulated cords. a continuous fitament glass fibre yarn.

(¢} For PVC insulated cords, 4 varn as for Trem (a) above or other suitable textile yam

{e.g. poivethylene terephthalate, polyamide).

The braid shall be elosely and uniformly wowven, fit snugly over the core or, in the case of
multicore cords, the core assembly.

Glass fibre braid shall be imprognated with a sujtable varnish, applied so that it adheres to
the braid ard prevents ingress of moisture. Sufficient varnish shall be applied to provide
pratection at the maximum cord operaling temperature, and vnder the ‘degree of bending
likely to be experienced during installation and use, to prevent fraying of braid at
terminations, and in the case of single core cords, to prevent the braid slipping along the
iength of the cord.

The approximate thickness of 2ny pon-metallic braid, {in the case ::uf glass fibre braided
cords inclusive of the varnish coating), shall be 0.2 mm.
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TABLE 2.4
TESTS AND CRITERIA FOR PVC SHEATHS
L 2 3 4 &
Test Criteria Category |Referemce for
4v.75 5V-ah of test tesl method
T A Mechanical tesis without ageing: Twpe AT 1aa0
L Tensile strength, min, (MPa) 12.5 12.5
2 Elorzation a: rupturs, min, (55) 150 150
E Mechanical tesis afler ageicg in an air oven: Type AR T6E
Duratio: {hours) 23 aikd
Temperatere [C) 110 =2 115 =2
"1 Tensile strength, min. {5 of valoes T3 75
found in waaged spacimens)
2 Elongsiion ar suatuce, wic, (% of valees 63 83
faund in unazed specimens}
2 Loss of mass, ma.: Ty A% 1ani
(nle-biaa foss in mgre? of expesed susface 2.0 20
Bres o7 SpOC.maens)
12 Tressure teat at high temaararuea: Twpe A% 160D
Tzmperatoes () T3 D Qrr +32
Indentaton, max, (58] 30 50
E  Heat shock resr: Mo cracks Special AL LAGD

2.8 MARKING

281 TInformalieon to be marked  Flexible cords shall be marked with the Tollowing
information:

{2y Manufacturer’s name, registerad trade name or registered mark.

(b} Approvals mark where required by a regulatory authoriry.

(Y  The maximum permissible continuous conductor temperature, where in gaeess of

TEEC 1o the gasc of R-5-150 insulated and GP-90-CS5F or GP-90-CPE sheathed
fsee Clauze 2.10.3), the legend shall be “9G°CA50°C at the tarminals only’. In the
case of V-DOHT insulatad, unpratected {see Clause 2.10.8). the legend shall be
DOt HT .

In ail cases the depree symbol {°) may be omitted.

1.8.%2 Means of marking Marking shall be legible and durable and in accordance with
Item (a) or Ttem (B) or, in the case of a2 manufacturer’s identificaion thread, in accordance
with Itern {c} as follows:

()

(b}

Marking on insulation or sheath The marking shall consist of printing,
reproduction in relief (embossing), or stamping (indenting) on the insulation ol une
or more cores or on the sheath. The distance between the end of one block of
marking and the beginning of the next shall not exceed —

fi} 200 mm if the marking is on the insulation; or

{ii} 500 mm if the marking is on the sheath.

Marking on a tape 'The marking shall consist of printing on a tape whick is
inctuded throughoul the full Iength of the cord. The distance beiwcen the end of one
black of marking #nd the beginning of the next shall not exceed 200 mm.

Manufacturer’s identification thread Manufactuter’s identification (hread shall
comprize clearly discernible and permanently coloured strands (see SAA MP49),
suitably incorporated througheut the full length of the cord.
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2,8.3 Muarking of coils or reels Ewvery coil or reel of flexible cord shall have tke
fallowing information marked by means of an attached tag or label, or murked dirvetly an
the recl: '

ay The manufacturer's name, registered trade name, regisiered mark o other
distinguishing matk. ' '
(by  The rated operating voliage expressed in the form L 700

fe) The number of cores and the size of conductors znd, in the case of R-5-200
insulated cords, whether the conductor is silver-plated or nicxel-coated.

fdy  Wording to identify the type of insulation and sheath or other protective
covering{s). if any.
fe)  The maximum continuous conducltor temperature.

In the ecase of R-5-150 insulated and GP 90-CSP or GP-80-CFPE sheathed fsee
Clause 2.10.3), the marking shall incluge the legend “90%C/150°C at the terminals
only'.

In the case of V-S0HT insulated, unprotected (see Clause 210.8). the marking shall
inciude the Tegeand “90°C HT',

(ty  The catalague number, type nimbz:, names of other marking o distinguish the cord.
{g) Length of cord.

NOTE: Magnfacturers making a statement of complisnee with this Australian Standard on a
prodecy, packagirs or promoiional material relared to that product, are advised to ensure ihas
such compliance is capeble of being verificd.

29 TESTS Flexible cords shall comply with the tests specified in Tabkle 2.5,

For approvals purposes all tests are applicable.

2.10 CONSTRUCTION AND DIMEKSIONS

2,141 General The construction and dimension requirements for PV and crosslinked
elastorrer (nsulited cords shall be as specified in Clauses 2.10.2 @ 2.10.18 and Tables 2.6
to 2.22 respectivaly.

The approximate avera®l dimensicns do nod form a mandatory part f thas Standard,

BOTE: Netes on the calculation of approximate cimensions are given in Appendix B,
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TABLE 2.5
TESTS ON PYC OR CROSSLINKED ELASTOMER INSULATED CORD
CRITERIA, CATEGORY AND REFERENCE

1 2 ] 3 4 5
Test e Catepney Rsfersnce
Test Criteria v for test
sumber of test
method
1 All apprupriaie 125, wieh the As specified in AS LIZ5 for the sppropriate conductar excepl =5 madifice in
axceptiva nf resistenee, on Clause 2.1
comduciers taker from the co-d
2 All spproprizie tests na dngaistion | As specified in Taile 2.1 ac 2.2 for the Appropricly insulation
taken [rom the card
3 All apprupriale tests an shes As specified in [able 2.3 or 2.4 for the appropriate sheath
fakeo fromt the cord
4 Conductor examination and Thr candestar dimenstons, form, material and
resizlances reaistance shall comply witl be appropriae Simpis A% 1B6I
requirements in A% 1125
5 Maraliic srraan tesistange I'he ECrées rc:ii.a‘:_ar:c_n shal]__c-:.n:pl:.r '-:'I]h tha Semple A% 1660
AREropdiats requirernenis of Clausz 2.3
A sment ol msalat The averdge and miimus riuck a1zl somal . . -
& A M::iur-,me:.[ of ir=alatae he AVErige and mL |'T|4.-|‘ rumL:ws.sEs a1zl pemals Spesial A% 1ER
trizkneas with the joiunsmenis of Clauss 223
7 BRUTSML D Lead H{ T BT aid minime w se gkali o 1y . . o "
7 Muezsurerizot af sheazh thickness TI-_u? average ﬁ_nd min mli.mlah knessss skali camply Spesial AS LGAL
witd the requicements af Clause 2.6.3
& Wiltage fos;— Na breakdowee of the insalztion zhall sccer
(4} 1esb ap complete cords: Tryue AS Laa0
7BY st oR corcs
9 Uigk woltage tesl for 3 min and Mo breakdows of the insviation shall cceur
spark test— : LG
fe) high wolmes sl for § min: Sample AS |
i) =park et on fores Raunae
11 Flewing test Theie sha'l be na inlecception i current fow duning
(multicnre only, except cords the fexing (ie. no broken conductars), nor shatl .. .
L - o h e ; Fyne AL 1660
with linsel goaducters, glass fihre  [breakdown of insulation oecur doring (e voltage teat
caided or sercened cords)
1L Bending ecst There shall 22 po inteecuption to current flow during
(uurds wilh tigse] ceaduclors galyy Jihe beacing {f.2. no broker, conductess), nor shall ; Type A% 1REN
brzakdawn of insulation occur during the valtage tast
12 Combustion propagatine test The pord shall e self-extingnishing, Afier oll
{s=e Motes 1 and 2). Mt applizable |suming hes ceaswl, <he surface of the szmple shall
lo nun-metzllic braided cords or e wiped clean, and the charred or affected portion
B-5-150 and K-5-200 insulated shall med extend to within 50 mm of 1he lawer edge Type A% 1660
(unprotected} or GP-150-5 sheathed Jof the clamp fitted at the top.
cords During the test, any falling particles shall not ignite
the tissue paper undeclay

NUTES TO TABLE 2.5;

! Applicgiien lu assessmen! of fire Hazard  The tes! prevides direct data on the likelihoad of a single slectiic cable igniting and
lranemitting fire when expesed 10 a specified external ignition souzce. Fire, however, is z complex pheoomenon and its
behaviour, when associated with a cable run, is = function of the characleiistics of ihe cable mazcrials, the mehod of
installation, and the envicuament jn which it §s used
Consequedtly, ne single tast can give 3 full assessment of the fice hazard wader all nessihle fire conditiona. Thers must be a
coRrstant awarensss af thess interrelated factars and effecls of imporiant varishles in using this test to assess the fisc Razard in
anY particular situation (2.g. in high verizal runs af bunches of cables). Special installation Precautions ftay have w be wwken
a5 it cunnot be asswmed that 3 bunch of cables will beheve in the same way a5 a sinple cabls.

2 When reporting (he resuslis, the following caulionary nole shall be added:

incividual items of this test repart shall not be quoted in isobasien as preof of product acceprability nor applied 1o directly
8sscss performance under conditions other than as envisaged by the reference rpecification, e.g individual firc toata to prove
an overall acceptable fire hazard Teve). .

Falat Tl _Tr Tl ol



17 AR 3N — 9%

2.10.2  Construction of 250,230 ¥V crosslinked elastomer insulated, textile braided 2
and 3 core Hexible cords  The construction regiairements are as foliows:

(]
(b
(¢}
(@)
(¢)

Bunched, tinnsd, annealed copper conductor,
R-EP-00, R-CSP-9¢ or R-CPE-20 insulation,

2 or 3 cores lafd up with a leagth of lav not &xccckljng L tiimes the pisch circle
diameter, with the. outer interstices opticnally filled.

Textile braid of cellulosic {nan-meleing) fbre varn.

Dimensions in accardance with Table 2.6,

TABLE 2.6

DIMENSIONS OF 250,250 V CROSSLINKED ELASTOMER
INSULATED, TEXTILE BRAIDED 2 AND 3 CORE FLEXIBLE CORDS

L. Averaae thickness of .
Mominul area of A \ Appraximdte overall
insalation . .
conductor (e diameter*
1 core A core
mml mm mm []¥i3]
(7= g o6 T
1.0 .8 4.5 74
1.5 0.8 T an
25 n.o 5.9 2.6

¥ The appraximate overall diameters are giver for taes in ormation eeiv and do oot consdoute a
clandatory pars of thiz Srandasd.
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2.10.3 Copstruction of 250/440 ¥V crosslinked elastomer jnsufated and sheathed
ordinary duty 2, 3, 4 and 5 core circular flexible cords  The construction requirements
are as follows:

(a} Bunched, tinned, annealed copper conductor.
{by R-EP-90 or R-5-150 crosslinked elastomer insutation.

{c) 2,3, 4 or 5 cores faid up, with or without a centre Tiller, and either separately filled
or filled by the sheath,

(d) Sheath of GP-90-CST or GP-G90-CPE.
{ey Dimensions in accordance with Table 2.7,
NOTES:
1 The recommended colour of the sheath is black,
2 Ses INote 2 to Table 1.1,
For ardinary duty cords suitpble for temperarores io excess of 900°C, sce Clause 2.1006.

1

TABLE 2.7
DIMENSIONS OF 250/440 V CROSSLINKED ELASTOMER
INSCLATED AND SHEATHED ORDINARY DUTY 2,3, 4
AND 5 CORE CIRCULAR FLEXIBLE CORDS

1 2 3 4 3 & 7 | 2 g 10
MNominal area ol A'r‘t:a‘gf t:u:_k“ESH
conductar g ms?ja ton Avernge thickness of sheslh Approximate overafl
i it diametert

mm* mm
0.7z [N 3 0.8 .4 {1 1.0 .0 T.60 B2 2.1
10 0% 0.s 9 a9 (1] 7.4 V5 B.5 9.4
1.5 0.8 1.0 1.0 il I.1 a0 9.6 MR 11.4
23 0L 1.1 1.1 1.2 1.3 10.7 1:.3 118 14.0
4.0 1.0 1.2 1.2 1.2 14 12+ 13.0 145 139

*o5z2e [omove o Table 2.4
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2104 Construction of 230;250 ¥ erosslicked elastomer insolated, nnpraotected single
core flexible cords  The construction requirements are as follows:

(ay (1) Fat other than B-5-200 insulated —
tunched, tinacd, anncaled eopper conductor; or

{11} For R-5-200 insuisied — _
banchec, silver-plated or nickel-coated, anneated caopper conducteor.

(t) ER-EP-90, R-C3P-90, R-CPE-%), R-53-150 or R-5-200 (nsulation.

fcy Dimensions in accordance with Table 2.8,

NOTE: Suitable for installations only where further protectad.

TABLE 2.8

DIMENSIONS OF 250/250 ¥ CROSSLINKED
ELASTOMER INSULATED, UNPROTECTED
S5INGLE CORE FLEXIBLE CORDS

Meominal area of

Average thickness of
insulafion

Approximate overall

copductor (0 dianmeer*
mm* mim mnl
.z (123 2.0
0.7% 03 32
1.4 ns K]
1.5 ne 34
.5 0.9 LR
a1 Lo il

* See fucinele 1 Table 2.4.
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2.10.5 Constroction of 250/440 ¥ crosslinked elastomer insulated, sheathed,
sereened and overall sheathed 2, 3 amd 4 “eore circular flexible cords The
construction requirements are as foliows:

{a}
{0
{c}

{(d)
(e)
(f)
()

Bunched, tinned, annealed copper conductor.
R~EP-90 insulation, ' '

2, 3 ot 4 enres laid op, with or without a centre filler and either separately filled or
Lilled by the sheath.

Sheath of GP-90-CSF or GP-90-CFF.
Composite or all copper braided sereen.
Orrerall sheath of HD-90-CSF or HB-90-CPE.

Thimensions in accordance with Table 2.9,

NOTE: The recommended colour of overall sheath is black.

TABLE 29

DHMENSIONS OF 2507440 V CROSSLINKED ELASTOMER INSTULATED,
SHHEATHED, SCREENED ANT) OVERALL SHEATHED 2,
2 AND 4 CORE CIRCULAL FLEXIBLE CORDS

1 2 3 4 s L N oo | 11| 1z | 13 | 14
) Average Aversge thickness | Average thickness Approximate overall diameter®
Maminal i of of
thickness .
area ol inner sheath outer sheath ]
of i feh [t All copper sereen | Composite screen
{nsulation =
condugtar .
(&) 1 | 3 b4 | 2| 3] a2 ]| 3| 4|z | 3|4
core | core [ core | core | core | core | core | core | core | core | gere | core
mm® mm mm [mm | mm | mm | mm | mm | moo | mmo| o mm | mm | mm | ;o
0.73 0.6 08 o9 Jos |10 | w1 i k1 [103 |08 10Efe0 | 1as |11
1.0 0.5 69 | 09 | a9 B10F 12 [ 1007 [ 111 | 120 fla3 | 1T | 116
1.5 .5 1.4 1.0 11l 1.2 L2 E 1.2 [ 24 [ 1217141 J1232 12.7 | 3137
2.3 0.9 Lo lar pes |1z o33 142150 [ 163 H39 | 148 | 160
4.0 X b2 {12 [ 13| 13§33 L4 |16] 165 | 18.5 [15.9 | 166 [ 183

* Ree foonote to Tablc 2.4,
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2106 Construction of 2300440 ¥ K-3-150 ecrosslinked elasiomer insulated and

GP-150-5 sheathed ordinary duty 2 and 3} core cireular tlexible cords Construction

)

MOTES:

requiremeants are as follows:
(a)

(B B-5-130 insulation.

Dunched, tinned, anncaled copper conductor.

1 The recommended colour of the sheatk 15 white.

2 or 3 cores luid up and either separztely {illed or filled by the sheath.
Sheath of GP-13G-5,

Dimensions in 2ccotdance with Table 210,

2 Axihe GP-150-5 sheathad cord ic more prooe fo mechanica) damage than the ¢onventional
its wvse is primactly designed [or the special high
temperalure applications nar subject te mechanical damage {see alsa AS 30001

ardinary duty cords of Clause 2103,

DIRIENSIONS OF 250/440 % R-5-1530 CROSSTINKED TLASTOMER

TABLE 210

INSULATED AND GP-150-5 SHEATHED ORDINARY DUTY 2

AND 3 CORE CIRCULAR FLEXIBLE CORDE

MNominal area

Average thickness of

Average thickness
of sheath {t.}

Approvimate overall

dixmeter*

of conductor 13 u];%tlon
it 2 3 2 3

LOre cane Lcirre LTE
mm’ mm m min VLt T
LT5 . 0.4 0.8 D& T Ta
1. [N (IR [ER- 7.4 7.2
1.5 0.8 1.0 1.4 a.n T.6
2.5 ny I.1 1.1 07 11.3

* See fooinote w0 Tahle 2.6,
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2.10.7 Construction of 2307250 V R-85-130 cresslinked elastomer insulated, glass
Fibre braided, sinzle, 2 and 3 core flexible cords  The construction r2quirdments are as
follow:s:
f&} Bunched, tinned, annealed copper conductor.
{b} R-5-150insulation.
(cy Io the cese of multicores cords—
2 or 3 cores latd up with glass fibie varn fillers.
fdy Glass fibre yarn braid.
(ey DHMmensions in accordance with Table 2.11.

MOTE: As ihe glass fihre varn braided ¢ord s more prone to mechanizal damage rhaa rhe
textile braided cords of Clause 2.10.2, it wse is designed for the special high temperaiure
applications within apparatus or fittings, whese pot subjact to abrasion.

TABLE 2.11

DIMENSIONS OF 250250 ¥ R-5-150 CROSSLINKED
ELASTOMER INSULATED, GLASS FIBRE BRAIDED,
SINGLE, 2 AND 3 CORE FLEXIBELE CORDS

Nomingl area Avera te thickness of Approxbmare oversl] diameter®
insulation
ul comduclor r) Kingie 2 3
Lore coreg Lore
mm’ mm mm mm mm
(] 1.5 3.4 &.0 —
075 0.8 3.7 .6 T.5
1.n LU A 6.9 7.2
L.z 1.5 a1 U5 E.0
) 0.a a4 -] G
4.0 1.0 3 134 il.l

Ses fonware w Table 2.4,

mNMOeyYyY )~ uJlT
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2108 Conpstructipn of 250/440 V ordinary doty or 061 kY heavy doty PVC
. inselated, unprotected single core flexible cords

iotlows:

{2}  Bunched, plain ur linned, annesled copper conductor.

(b V.75V or W-S0HT insulation.®

() [dimensions in accordance with Table 2.12.1 or 2.12.2, as appropriate.

NOTE: Stjmble Dor installations only where [urdaer prozecied.

TABLE 2.12.1

The construction requirements are as

DIMENSIONS OF 250/440 ¥ ORDINARY DUTY PV¥C INSULATED,
UNPROTECTED SINGLE CORE FLEXIBLE CORDS '

Nominal ares
ol vooduclor

Average thickness
of Insulation

Approximaie overall
diamectect

LN
Tth” mm mm
0.5 0.0 2.5
05 0.6 2.5
1.0 0.6 2.0
1.5 0.7 3.4
rE .5 4.2
4.0 0.8 d.7

T See foornate to Tenls 2.4,

TABLE 2.12.2

DIMENSIONS OF 0.6/1 k¥ HEAVY DUTY FVC INSULATED,
UNPROTECTED SINGLE CORE FLEXIBLE CORDS

Morninal area

Average thickeess
of imsulatioa

Approximate averall

af conductor JdiameteeT
i)
mun’ mn mm
0.5 o8 .9
075 0.5 3.2
1.0 0B 33
I.5 0.8 36
2.5 0.9 4.4
4.0 140 51

T 2ee footooie o Table 2.6.

* P¥C imsulation is subject to- thermal deformation at temperatures above S0°C. Cords insulated with
V-G0HT and intended to operate at temperatures above $0°C should therafore caly be nsed for wiring aot
cxpozed o wechanical stress. See Note 1 to Table 1.1,

crrEYRIGHT
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2.10.% Coosteection of 250,250 ¥V PV insulaied, unprotected, parallel-webbed 2
core Flat flexible cords  The construstion requirements are as follows:

{a}
(b)

(c)

Bunched, plain or tinned, annsalzg copper or tinse] conducter, as appropriate.
Insulation=— Ce—e

(i} for cords with conductors other than tinsel: V.73 or V.90 or

(1) for cords with tinsel conductars: V-75.

Dimensicns in accordance with Tahle 2,13,

In either of ltems (i) or (ii) th: rwo condectors shall be laid paraliel in the same
plane and insulsted simultaneously, so that the cores are joined by 3 wib which
facilitates separaticn of the cores without damage to the insulation of either core.

TABLE 2.13
DIMENSIONS OF 25071250 ¥V PVC INSULATED,
UNPROTECTED, PARALLEL-WEERETD
2CORE FIAT FLEXIBLE CORDS

MNeminal area cr A‘.E?gt t;litt_l-:::ess Approximale averall
type of conductor ¢ ”15[:1}3 on dimensicas®
mm* nun imm
L[ C.B o= 37
{1.75 G.8 33 = 6.3
1.0 MR 34 = A3
1.z 0.8 38 » T2
2.5 0.4 15w A6
2.1 1.0 23 o» 0]
Tinszl 0.8 52 = 61

* The approeximate averall dimensicas are given for oager informalion only,
and de nor consituze @ mewlatory pac of this Standand.

e B s Py m i m——
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2.10.10 Construction of 2500440 ¥V PV insulated and sheathed, ordinary duty 2, 3,
4 and % core circular flexible cords The construction requirements are as follows:

(a} Bunched, plain or finned, annsaled copper conductor.

(b} W-73 or V-9 insulation.
(c) 2,3 4 or 5 cores luid up, with or without a centre filler and either separately filled

EINRER |

ot filled by the sheath.
fdy  Sheath of —
(i 4%_75 for V- 7% insulation; or
(ity  3V-90 for V-90 insvlatior.
fey Dimensions in accordance with Table 2.74.

NOTE: The recommended colaur of the sheath is grey.

TAELE 2.14

DIMENSIONS OF 250/440 ¥ PVC INSULATED AND SHEATHED, ORDINARY
DUTY 2, 3, 4 AND 5 CORE CIRCULAR FLEXIBLE CORDS

1 2 3 4 3 4 ¥ & El 41
Nominal area of Average thickness | Average thickness af sheath {1} | Approximate nverall diameter®
a N of Insulatien

condueior Core “|} 2 3 : 5 1 3 4 5
eore | core | core ere core | core | ©ore COre
mny’ mm mm | mm | mm LN mm | mm | mm mm

0.73 0.6 0.8 e 0.3 ud 7.0 74 5.0 3.4

L. 0e - L[ 1.5 n.4a 0.4 T2 Th .5 9.2

1.4 [{n 1t.5 0.e e 1.1 5.2 g4 14h15} 11.4

2.5 0.5 1.0 1.1 Ll 12 1441 104 lpg [ 132

4.6 1% 1.0 L.1 1.1 13 1il 121 132 1 143

* Hee fomoote to Table 2.6,

Falaie it ialifat e
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2.10.11 <Construction of 230/440 V PVC ipsnlated and sheathed, ordinary duty
2 core flat flexible cords The construction requirements arc as follows:
(a)  Banched, plain or tinned, annealsd copper conductor.
(bl V-73 insulaion.

(c) 2 cores laid parallel in the same plane, touching, the interstices optionally filled by
the sheath in ltem (d} helaw.

(d)  4V-75 shearth.
{e)  Dimensiaons in accordance with Table 213,

MOTE: The recommended calau: of the sheath is grey.

TABLE 2.15

BIMENSIONS OF 230/4400 ¥V PVC INSULATED
AND SHEATHED, ORDINARY DUTY 2 CORE
FLAT FLEXIBLE CORDS

i Averape thickoesy | Average thicknoss
MNomioal area of insulation of sheath Approximately overall
of condueror 0 i dimensions*

mm® mm mii i

.5 0 0.8 4.2 = 6.3

(.7 .6 0.5 4.6 = 1.

= See forfnore to Table 5.13,
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2.10.12 Copstruction of 230/250 ¥ PVC iusulated and sheathed, light duty 2 core
flat, and 2 or 3 core circular flexible cords The construciion reguirements are as
Follows:

{a} Bunched, plain ¢r linned, annealed copper or tinsel cenductar, as appropriate.
() ¥-75 insulation
(¢} Core configuration—

(i) 2 core flat: 2 cores laid parallel in the same plane, touching, the interstices
optionally- filled by the sheath in Item (d); or '

(i) 2 or 3 core cirenlar: 2 or 3 coures [aid up, and either separately filled or filled
by the sheath.

(d) 4V.-75 sheath.
(¢) Dimensions in accordance with Table 2.16,

NOTE: The recommerndad colour of the sheath is grev.

T.-"\ H IJE 2 . ].G
DIMENSIONS OF 2307250 VvV PYC INSULATED
AND SHEATHED, LIGHT DUTY 2 CORE FLAT, AND
2 OR 3 CORE CIRCULAR FLEXTBLE CORDS

. Averare thickness| Average thickness .
Nominal avea or . R Approximite gverall
of insnlation of sheath . .
ivpe of cordoctor . X dimensions®
“iJ (f,_r
mm’ mm mm mm
0.3 0.5 LN 2 core circular 3.3
3 core [ Jaw 3a
0.7% L5 L 2 core circular &l
3 eore ciscular 6.5
2 core fla; 3Pxal
Tinsel G5 0.4 ? cose flat AE= 54

* Ses footeares i Taales 2.8 and 213, for circular and fat cords respectively,
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2.10.13  Constrectivn of 2307230 ¥V PVC inswvlated, textile braided 2 and 3 cor
flexible cords The conslruction requmiremsnts ace as follows:

(2) Bunched, plain or tinngd, aspealed coppar conductor.

(h) V.73 or V-9 insulation.

{c} 2 or 3 cores laid up, with the outer interstices optionally filled.
(d) Textile braid of fibre varn (not glass),

(¢} D¥imensions in accordance with Table 2.17.

TABLE 2.17

DIMENSIONS OF 250250 V PVC INSULATED, TEXTILE
BRAIDED 2 AND 3 CORE FLEXIBLE CORDS

S Averape lhickness of Approximate overall
Mominal area of ; . dizmeter®
insulation
conductar =
i 2 core 3 core
mm’ 11 nm mnl
0.73 [1.é 55 A2
1.0 L6 G 4.4
1.5 LEAE) 71 T

* See focinate e Table 2.8,

COPYRIGHT
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2.10.14 Coenstruction of 250440 ¥ PV insslated, sheathed, screened and overall

sheathed 2, 3 and 4 core circular flexible cords

Foal s
{u}  Buoched, plain or tinned, annealed copper cunductor
(b) V.73 or V-9¢ insulation. ' _
(e} 2,3 or 4 cores laid up, with or without a centre filler and either separately filled or
filled by the shearh.
(d)  Sheath of—
{i) §V-75 for V-75 insulation; or
(i}  5V-50 for V-90 insulation.
(¢}  Compasite or all copper braided screen.
([y  Owverall sheath of —
{i} 4V-75 for V.75 insulation: or
{iiy  5V-90 for V-90 insulation.
{#} Dimensions in accardance with Table 2,18,

FOTE: The tecommeanded colour of the overel! shoalk is black.

TABLE 2.18

The construction -requirements a2re as

DIMENSIONS OF 250/440 ¥V PVC INSULATED, SHEATHED, SCREENED AND
OVERALL SHEATHED 2, 3 AND 4 CORE CIRCULAR FLEXIBLE CORDS

: 2 3 I 4 t 5 e | 7 | & s |10 | 1| 12 |13 | 1a
L. Average thickness | Average thickness Approvimate overall diameter*
Mominal Average nf af
HTen thickness of inner sheath ounter sheath
of insulation () (t) Al copper sereen | Compoesite screen
conductor (2}
2 3 4 e 3 4 2 ] 4 2 3 4
. core | core | core | core | core § core | core | core | cure | core |vure | €ore
mm mm o |mm | mm | mm | mn ] mm | wm | om | om | o | wm | om
0.7 0o {+5 1.5 Mg 1.0 L0 1.0 10,1 {105 | 111 [ 27 10l | 107
1.0} 0.6 {7 1.8 oL 1.0 1.0 1.1 1003 1107 L 1L | 9 Jing| 114
1.5 0.7 0.8 1.0 1.0 1.0 11 1.1 113 | 123 | 133|109 |11.5| 128
2.5 0.8 1.0 i1 1.1 1.1 1.1 1.2 154 | 14.2 | 155|130 13071 15.2
4.0 g 1.0 1.1 11 1.2 1.2 1.2 147 | 155 | 167 4.4 |134{146.5

* See fonunote to Table 2.6,

COPYRIGHT
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2.10.15 Coastruction of 0.6/1 kY crosslinked elastomer insulated and sheathed,
heavy duty single core flexible cords The construction requircments are as follows:

{(2) Bunched, {ipned, sanzaled coppel conduactor.
(b}  R-EP-Q0, R-O5P-20 or B-CPE-90 insulation.
{c}  Sheata of HD-20-C5F or HD-20-CPE.

{d)  Dimensions in aecordance with Table 2.19.

NOTE: The recommended colour of the sheath is hiack.

TABL]_:'.‘ 2.19

DIMENSIONS OF 0.6/1 k¥ CROSSLINKED ETASTOMER
INSULATED AND SHEATHED, HEAVY DUTY
SINGLE CORE FLEXIBLE CORDS

. Average thickpess | Average thickness .
Nominal ares ; Anppraximate nverall
of insulatlon nf sheath .
of conducior . digmerer®
i ¢,
wm’ mim mm mm
n.73 [ER 1.3 54
. 2.5 13 6.0
1.3 1.8 L.4 .5
2.5 059 1.4 73
4.0 1.0 1.5 8.2

* See footnoare 1o Table 2.6,
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2,116 Constraction of 0,6/1 &V P¥C insulated apd sheailed, heavy duty single
coré flexible cords The construction requirements are as inllows:
{a* Bunched, plain or tinned, annealed coppe: conductor,
{b  ¥-73 or V-30 insulation.
{c'  Sheuth of-

(1} 2375 for V-73 insalalion; or

(1% S¥-8{ for V-90 insulation.
{d} Dimensions in accordance with Table 2.2

WOTE: The recommended colour of the sheath is grey or black.

TABLE 220

DIMENSIONS OF 0.6/1 K¥ PVC INSULATEDR AND SHEATHED,
HEAVY BUTY SINGLE CORE FLEXIBLE CORDS

Nominal ares | Averaze thlchness) Average thickness | Approximate overall
wl conductsr of losclation(s) of sheathis,) diamneler®

mrm* mm mm mrm

0.7z 1.5 1.3 a9

1.0 0.5 1.3 el

[ g 1.4 8.5

2.5 .5 L4 1.3

4 ER L3 B2

* Scc footnote to Tahle 2.6,
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2.1h17 Constroction of 0.6/1 kY crosslinked clastomer insulated and sheathed.
heavy duty 2, 3, 4 and 5 core cvircolar fiexikle cords  The construction requirzments

arg as follows:
{a)  Bunched, tioned, annealed copper conductar.
() R-EP-90, R-C5P-90 or R-CPL-9 insulaticn.

(cy 2,3, 4 or 5 cores laid up, with or without a centre filler and either separatelyv filled
or filled by the sheath.

{1y  Sheath of HD-90-CSP or HD-90-CFE.

fe) Dimensions in accordance with Table 2.21.
MNOTE: The recommerded colour of the sheazh s black.

TARLE 221
DIMENSIONS OF 0.6/1 kV CROSSLINKED ELASTOMER
INSULATED AND SHEATHED, HEAVY DUTY 2, 3, 4
AND 5 CORE CIRCULAR FLEXIBLE CORPS

H 2 3 4 k) o] 7 g G 10
Nominal area of A'r'l:r:n_gc lhil'-‘.kllt“i‘.i Average thickness of sheath (£} | Approximate overall dinmeler®
of inzulation
conducior core ) 1 3 4 g 2 3 d F
I
core | eore | core core vare { vore | core core
moy mm mm Iim i am mm mm mm mm
.75 18 1.2 1.4 1.5 .0 E.& Q.5 10,3 11.5
1.0 (.8 1.2 1.4 1.5 LA o0 9.8 14,7 11,7
1.5 0.8 1.2 e 1.7 LB 1451 108 11.8 530
2.5 n.a 1.7 1.4 1.9 .0 1o 138 14.4 3
4.0 1.0 1.8 1.4 z.10 Iz 13,6 14.5 164 17.8

* &ee footnote to Fable 2.6,
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2, 3

2.10.1% Construction of 0,61 KV PVC insutaied and sheathed, heavy doty 2, 3, 4
and 5 core circular flexible cords The construction reguirements are as follows:

(2}
(b
(¢}

(ci)

(e}

Bunched, plain of tinned, annsaled capper conductorn.

Y75 or V-9 insufation.

2.3, 4 or 5 cores laid up, with or withaut 4 centre fiiler. and eitker szparately vlled
or filled by the sheath,

Sheath of-—
{i 4V.75 for V-T5 insulation; or
{it}  5V-90 for V-90 insulation.

Dimensions in accapedance with Table 2.22.

NOTE: The recommended colour of the sheath 1a grey or black.

TABLE 2.22

IMMENSIONS OF 1.6/1 kY PYVC INSULATED ANT SHEATHIET,
HEAVY DUTY 2, 3, 4 ANDD 3 CORE CIRCULAR FLEXIBLE CORDS

1 i 3 2 5 f Tk | 10
r 2t - . - sl r .= - = tor¥
Nominat area of Av era_ge thi.__hness Average thickness af sheath (4] | Approsimate overall dlameicr
of insulation -
comlactar corce (i 2 3 4 £ a i3 1 iz
: Core core Core core COCE core core care
mm’ mm M mm 1mm oo mm | W mm mm
175 Ne ) 14 1.z 1.5 B5 9o 1nE 11.5
1.0 ne 3 1.4 1.5 1.5 RS .3 107 1i.7
= 0.5 - LA 7 10.L 10,8 I1.8 134
1= 0.0 7 1.3 1.9 n 1% 128 14.0 15.4
4.4 L0 14 =] 2.0 22 134 145 La.o 17.8

* See faoipnale t Tahle 2.4,

raeydliedT



A% ILY1 - 1994 34

SECTION 3 G 55 FIBRE TNSULATETD
BLE CORDS

3.1 CONDUCTORS Conductors shall bs annealed copper, compiving with ths
appropriate requiremants in AS 1125, The wires of the conductors shall be as follows:

{a) For cords with a maximum operating tempsrature of 130°C—tinned and, when
taken from the completed cord, shall comply with the linning tzst in AS 1125,

fby  For coerds with & maximum opecating  temperature of 200°C.  silver-plated or
nickel-coated and, when taken from the completed cord, shall comply with the
platicg ¢r coating test in A5 11325,

3.2 INSULATION

2.2.1 Material Insulation shall eomprise continvous filament glass fibre yam, of
quality suitable for electrical use, or tape made from such varn.

Thes glass insulation shall be thoroughly lmpregeated® with a suetable varpish (e
silicone).

3.2.2 Application The ipsulalion shall be applizd in the form of a4 closely and
unifarmly wowver bratd, helical lapping or tapiang, or & combination of any of these
provided that, in the case of slngle-core unprotectes or omiticore conds, the omermos:
layer ts a braid. If applied in the form of brald only, it shall cemprise at least two braid
layers,

The insulation shall fit closely on, but shail be capablz of being easily stripped from the
condusior without damagze 1o any plating on the wires.

3.2.3 Thickpgess The awverage thickness of inseletion (), delermined by the method
spzcified in AS 1660, shall be not lzss than the thickaess specified in the tables of
diraensions, and the minimum thickness at anay polnt shatl not fall below the specified
thickness by more than 1{) percent.

3.2.4 Core identification

32,47 Method Cores of cords shali be clzarly and durably identitied by colours in
accotdance with Clause 3.2.4.2,

3242 Celowrs Cores intended to be uwsed as earth condoctors shall be doreahly
cotoured gresn. For cores other than those intended to be ussd as earth conductors, the
following colour scheme (s recommended:

active cores red, white, blue

neuiral cores black

3.3 LAY-UP OF CORES Corez of multicore cords shall be laid up in & helical
configuration. The core sequence of the laid-up cores shall be in the order specified in
Clause 3.2.4.2, the neutral (if any) following the active cores. The earth core (if any) shall
alwavs be last, following the active cores and nautral (if any).

3.4 FILLERS The owster interstices of multicore cords shall be filled with glass fibre
varn or equivalent material and shall be capable of operating continuously at the
maximum permissible continuous conductor temperature.

* A materinl is considered to be thoroughly impregnated when the vamish penctretes the interstices hetween
the fibrons components sutficiently o bond the vam and prevent {raying at tetpinations, and provides &
surface film which adequately sxcoudes mosture, dird and other eonlarinan(s,
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3.5 GLASS FIBRE PRUTECTIVLE RBRAIx Th: braid shall comprise a condnuous
filament glass fibre yarn, It shall be ciosely and uniformly wovern and fit snugly aver Lhe
otz oo, (0 Lhe case of multicors coeds. the cere wssembly.

The braid shall be impregnated with & suitable varnish, applizd so thut it wlberss to the
biaid and prevents ingress of moisture. Sufficient varnish shall be aaplied to provide
protection at the maximom cord operafing temocrailes, and under the degres of bending
likely to be experienced during installutivn wiil wsz, to prevent fraying of braid at
terminations, and in the case of single-gore cords, o pravend the braid slipping along the
length of the cord. '

The approximate thickneas of the braid, inclusive of the varaish coating, shull he .2 mm.

3.6 MARKING

3.6.1 Information 1o be marked Flexible ecords shell he muarked with the
manufacturer’s name, registered trade name, registered mark or an idenlificalion thread.

3.6.2 Means of marking Martking shall be tegible and durahle and in accordance with
lrems {at or {b) below as appropriate:

(a)  Marking on @ tape The marking sbhall coasist of printing cn a tape which is
zujtably incoatporated timughout the full izngth of tie cord, The distance hetween
the end of ope block of marking angd lhe beginnine of the next skail ool exceed
20 mm.

(b)  Monufacturer’s idewtification thread Menufaclurec's idemification threads shall
comprise  clearly and  durably colovrod  threads  (see SaA MP4OY, sustably
incerporated throunshout the foll length of 1he cord.

1.6.3 Marking of coils or reels  Every ¢oif or reel of glass {ibre insuiated flexible cord
shall have the following information marked by means af an artached tag or label, o
markad directly on the rzel as {ollows:

{#) The manufacturar’s name, tsgistered tads nams, registered  murk, or cther
distinguishing mark,

(b)) The rsted operaling voltage, expressed in the form U/

{c} The numher of cores and the size of conductors and, in the cass of 2007C rated
cords, whether the conductor 1s silver-plated or nickel-coated.

{f}  Wording to identify the type of insulation and protective covering, if ary.

(e} The maximum continious conductor eAperature,

(f} The catalogue number, type number, nams ar other marking to distinguish the cord,
(&) Langrh' of eord.

3.7 TESTS Flexible cords shall comply with the tests specified in Table 3.1. For
approvals purposes all tests are applicable.

3.8 CONSTRUCTION AND DIMENSIONS

31,81 General The construction and dimenzions of glass fibre insulated flexible cords
shall be as speeified in Clauses 3.8.2 snd 3.8.5, and Tables 3.2 and 3.2 respectively.

NOTF: Notes on the caleulation of approximare diameter are given in Appendix B.

I MEYEF2ldT



AL 3] — 1994

30

TABLE 3.1

TESTS ON GLASS FIBRE INSULATED CORD—
CRITERLA, CATEGORY AND REFERENCE

i 1 3 47 bl
Test _ Category | Reference [or
b Crite "
mumber Test rena of test  test method
L
1 Al pppropriate tests an As specified jn A% 1125 for the apprepriats eondoctar
conductiprs taken T the
cord
2 Measurzment of insulation |The average and minimom thickness of Speoial AR 166
thickness inswiaticn shall comply with Clause 3.2.3
3 Surface leakaze tasi Ho, 1 |The eakope resislance shali correspond Tups AG 166
to o svrface resistrvity not leas noo
1 00 MOm?
4 Uigh voltage 1esr Mo ] M hreakdown of the insulation shall Spesial A5 TESD
Ol
] Inzulation resistanes tess | The inswlation resistance shall not b2 l2ss) Soecial A% 1660
Mol tan 1] MLim .
‘ Hezat apeing r2: Type AR 1660
Dueration of ageing 160 b
Temperatars ol ag=ing 31ax, comtinuous Temperature
vandastior temperaturs, *C | of 2geing, *C
1z0 165 =3
200 220 =3
A BEipping af wirmish The vernish shall nat drig
{1 b afier
commenesment of
ageing’
8  Fleatbility {ar The insularion gr protcclive braid shall
comapletion of agsing)  |neot crack
7 Sorfacg fsaluze test Moo 2 |The leakape resistance shall eorrespond Type A% 1660
to a surface resistivity Of nob [Bss not
1 500 M{Ym®
B ITigh voltage e=st Mo, 2 Ma breakdown of the insulation shall Type AS 1680
cocur
9 Insualation resistance test | The ipstlation resistance shell not be less|  Type AR 1650
Mo, 2 than 10 Midm
10 Ahraczion resistanee Mo breakdown when high voltage tested Type AS 1660
after the abrasion 1ost
11 Combustion propagation The cord shall be self-cxtinguisheng, Type A5 1660

test
See Nomes 1 and 2w
Tahle- 2.9

After a1l buming has cersed, the snrface
of the sampl2 shall be wiped clean and
the charrad or affected portion shall nnt
gxntend 1o wilhin 50 inm of the kower
edge of the clamp fitced at the top.
During the tesd, any falling particles shall
mot ignite ke fissue paper underlay.

rmrr~AEREvor~Lrr
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A.8.2 Constroction of 0.6/1 kV glass fibre insulated and glass braid protected single,

2 and 3 core tlexible cords

(2} Conductor as specified in Clause 3.1,

(h)  Glass fibre insulatiorn as specitied in Clause 3.2

{c} Core confipuration——

(i
{ii)

single core: plass fibre protective braid; or

mmullicore:

The censtruction requirements are as follows:

2 or 3 cores laid up with glass fibre yarn fillers, plass fibre
prokective braid.

{(d) Dkmeasions in accordance with Table 5.2,

NOTE: (ilass fibre ipsuiated and proteoied flexible cocds are soitable for insallation in dry
locations only, where they are not subject to continuous flexing, abrasion ar ather mechanical

damzage.

DIMENSIONS OF (.6/1 KV G1.ASS FIBRE

TABLY 3.2

INSULATED AN GLASS BERAID PROTECTED

SINGLE, 2 AND 3 CORE FLEXIBI.E CORDS

MNoninal area

Averoge thickness of

Appreximaie pverall diameler®

imsulation
of comductor o
i) Single core 2 core 3 care

mm* mm Larmi mm mm
0.5 LR 3.6 G4 —_

7% R 39 T.1 Té
1.0 0.g 4. T3 T8
1.3 n9 2, 79 5.4
2.3 g 4.9 5.5 8.6
d.0 1.0 5.6 1ih4d 11.1

* See fooinote to Fable 2.6
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3.8.3 Construction of 0.6/1 k¥ glass fibre insulated, nnprotected, single core flexible

cords The construction requirements are as follows:

{(a) Conductor as specified in Clause 3.1,

(b1 Glass fibre insulation a5 specified in Clause 3.2,

(] Dimensioas in accordance with Table 3.3,

WOTE: Suitzble for installation io dry locations only, where {urther protected, and where pot
subject to continogues flexing and abresion.

TABLE 33

DIMENSIONS OF 0.6/1 kV GLASS FIBRE INSULATED,
UNPROTECTED, SINGLE CORE FLEXIRLE CORDS

Momical area of

Average thickness
of insulation

Appreximate overall

canducter ) diameter*
I
mm? mm mm
0.s 0.9 3
0.75 [ER2 3.4
1.0 X 3.z
1.3 0.9 3k
2.5 18 4.4
4.4 1.0 3.1

= Seo foorzcre o Table 2.6,

g e
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SECTION 4 THERMOPLASTIC
FLUOROPOLYMER INSULATED
FILEXTITBLE CORDS.

41 CONDUCTORS Cenductors shall be annealed copper, complving with the
appropriate requitements im AS 1135, The wires of the conductors shall be:

{a) For cords with @ maximum operating temperature of 150°C—tinned, and when
laken [rom the compleled cord. shall comply with the tinning test in AS 1125,

{(bY For cords with & maximum operating temperature of 200°C —silver-plated or nickel-
coated, and when taken from the completed cord, shall comply with the plating or
coating test in A% 1125,

4.2 INSULATION

4.2.1 Material  The insulation shall consist of a thermoplastic flucropotymer to comply
with the requirements of Talble 4.1 Suitable materals inglude, bul are rot restricted do,
PTFE, ETFE, FEF and ECTFE.

4.2.2 Application The insulation shatl bz homogeneous, applicd wilh a close fit bt
shall nat adhere 1o the conductor,

4.2.2 Thickoess The zverage thickness of insulation (), determined by rhe methad
specificd in AS L&60d, shall be not less than the thickoness specified 10 Table 4.2 and the
rmintmum thickness at any point shall not fall below 0.13 mirm.

4.2.4 Core identification Corcs internded to be used as earth conductors shall be
durably coloured green.

4.3 BMARRKING OF COILS OR REELS  Every coil or ree! of flexible cord shall have
the following information marked by mears of an attached tag or label, or marked dirzctly
o1 the reci:

(2) The manufacturer’s name, registered trade name, registered mark or other
distinguishing mark.

(t} The ratad operating voitage expressed in the form U700

fc} The size of conductor and, in the case of 200°C rated cords, whether the conductor
is silver-plated or nickel-coated.

(d} Wording to identify the type of lnsulation.

{e} The maximum cantinzous conductor temperature,

£y  The catalogue number, type number, name or other mazking to distinguish the cord.
{g) Length of cord.

4.4 TESTS All flexible cords shall comply with the tests specified in Table 4.1. For
approvals purposes, #ll tests are applicable.
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TABLE 4.1

TESTS ON THERMOPLASTIC FLUOROPOLYMER INSULATED CORD —
CRITERIA, CATEGORY AND REFERENCE

i .2 3 4 5
Test . Category | Relerence For
ovmber Test Criteria of test | test method
1 All appropriate tests oo Ax specitied in AS 1127 for the appraprise eonduetor
cendectirs taken from the :
coed
2 Measzoremeat of insulation [The averapes and milicumn thivkness of Special A5 1660
thickness insttlation shall comply with Clause 4.2.3
3 Hligh veltage test Na. 1 Mo breakdows of the insulation shall Special AS 1BED
=iy
4 Heat agzing test Typo  |AS Leal
Drzration of agzinz 192 kb (a5 specified
. ] . . o for fibrous
A Tonperatwe ol apeing  [Max, contizosus I'smyporature insulatian)
corductar sanperature, 70 |af ageing, °C "
150 163 =3
] 220 24
B Flegibility (&l The inzulatios :2all nol erack
coaplenicn of ageing)
3 High woltaps test No. 2 Mo Breaklows of the insulation shall Type AS LAGD
’ uleviliy
& Abrazion resistance Mo breatdown when aigh vollage tested Type  |AS 1660
after 47 ahrasiap tosc {ns specified
Far Fibrous
iasulation)
¥ Combustion propagatian The cord shall be self-exiinguishing. Type AS laal

lest
See Nntes 1 and 2 10
Table 2.5

After 3.l burning has coased, the surface
ot the sacpie shal] be wiped clean and
the chazred o7 affecied pontion shall not
extend to within 30 mm af the lower
edge =f tae clanw fitted a1 the op.
During the tes:, any falling particles shall
net jgnite the tizsue paper underlay,

Falnlal® il
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4.5 CONSTRUCTION AND DIMENSIONS

4.51
single core fezible cords

(a} Conductor as specified in Clause 4.1,
(b} Thermoplastic fluarapolymer insulation as specified in C‘lausc-fﬁr.i. _
(¢) Dimensions in accordance with Table 4.2,

NOTE: Suilable for installation only where further protectad.

TAELE 4.2

DIMENSIONS OF 250/25¢ ¥ THERMOPLASTIC
FLUQROPOLYMER INSULATED, UNPROTECTED,
SINGLE CORE FLEXIBLE CORDS

MNomiual arey of

Average thickness
al insuletion

Approximate averal

conduckor () dizmeter*
nrm? mm mm
;.5 .13 1.3
075 0.15 1.4
1.0 015 2.0t
1.5 075 23
] a.13 2.5
4.0 0.15 3.3

* Sce fooreote g Table 206,

AN 31901994

Construction of 250/250 ¥ thermoplastic fluoropolyvmer insulated, unpruuctcd
The construgtion requitements are as fU]l{JW
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AFPENDIX A
PURCHASING GLIDELIN 25

(hnlormative)

The following information should be supplied at the timz of enguicy of otder tor flexible

curds:
()
(&)
(c}
(d}
(e}
(f)
(2}

oy
i1}

The number of this Ausiralian Standard, 1.e. AS 3191,

Length of flexible cord required.

Tvpe of insulation and protective covering (if any} required.

The cross-sectional area of conductars, or whether ticsel conductors, as appropriate.
The number of cores.

Maximum contintous conducter temperature of cord {see Table 1.1).

The cord copslruction aud type, c.g. wheother unprotectsd, ordinary duty, hoavy duly,
flat or circolar {see approprists constrection clauss in Section 2, 3 or 4.

The cotour of the cores.

[e 1he sase of screened cords, whather composite bruid sercen or 2t copper braid
spreen is required.

Indm= 1Y%=kl
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APFENDIX B
NOTES ON CALCULATION QF DIMIINSIONS OF FLEXIBLE CORDS

{Tnforrmative

Bl APPROXIMATE OVERALL DIMENSIONS  The approximate overall dimeasions

have been caleulated by adding the following:

{2y The diameter of the core or core assembly (as appropriate} calculated from the
diamater of the condugtor, ples twice the specified thickness of insulation and, in
the case of multicore cords, the toial being multiplied by the appropriate lay-up
facior. :

{b} Twice the specified thickness of each of the protcctive coverings (see also
Paragtaph B3}

{ch The tolerance on the calculated owverall diametsr or dimersions of the cord,
estahlished In accardanae with Paragraph B2,

B2 TOLERANCE Tlz wlerance which has best adopled fur the appoosimate overall
dimengions was established by taking 4 percent of the sum of [ems (a) and (b) of
Paragrach Bl and adding 0.3 mm, rounded to one decimal pliace. In the case of {lat cords,
the tolerznce on both the mejor and minor axes 15 the same as for & sircular cotd having 4

diametar equal to the major aviz dimension of the tlat cord.

B} DIMENSIONAL ALLOWANCE Where tubles of dimensions do nol specily the
thickness af a protzctive covering (e.g. textiic braid) the following dimensional
allewances have been used:

{(a} For non-metallic (inctuding wvarnished alass fikee varo) braid protective covering the
increasa in diameter dus to the covering beinz (0.5 mm.

{01 For all copper braic screen the increase in diameter dug to the braid being 1.0 mm.

{c} For composite braid screea the increase in diameter due to the braid being 1.4 mm.
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