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A 1 SCOPE

. f\‘N’ sri Lanka Standard . . ( P . .,.,..‘.-, I e ‘_ . . . ,.v. .

SPECIFICATION TOR ALUMIKNIUM CONDUCTORS FOR OVERHEAD POWER TRANSMISSION PURPOSES

Part 2 - Alumlnlum Conductors 5, Steel-reinforced

FCREVORD

This Sri Lanka Standard was authorised for adoption anggubllcatlon by the
Council of the Sri Lanka Standards Institution on ee.. 3379\ 28.... after the
draft, finalised by the Drafting Committee on Aluminium Conductors for Overhead

Power Transmission, hae been approved by the Ilectrical unwlneerlng D1v151onal
Committee.

This spe01flcat10n lays down requirements and test methods for aluminium : -
conductors, steel-reinforced and it is in line with the IEC 209 and BS 215 : Part 2
Specification for Aluminium Conductors, Steel-Reinforced. A note on Modulus

of Elasticity and coefficient of linear expansion and the Codec names for Standard
Aluminium Conductors, steel-reinforced arc given in Appendices B and C

respectively. They are given for information purposes only.
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For the purpose of deciding whether a particular requirement of this o
specification is complied with, the final value observed or calculated expressing
the result of a test or observation shall be rounded off in hccordance with

CS : 102. The number of significant figurcs to be retained in the rounded off
values should be the seme as that of the specified value in this specification.

The assistancc derived from the publications of the International Elcctrotechnical-
Commission and British Standards Institution in the preparation of this
specification is gratefully acknowledged.

Y This Sri Lanka Standard specification, applics to Aluminium Conductors, steel-

Reinforced for Overhead Power Transmission.

- REFFRENCES

BS 2627 Vrought Alumimium for Electrical FPurpcses - wire -

BS 4565 Galvanir d stecl wirc for Aluminium Conductors, Stcel-reinforced.

3 DEFINITIONS

For the purposes of this specification the following definitions shall apply :

3. aluminium conductor, steel-reinforced : A conductor consisting of scvenm or
« morc aluminium and galvanized steel wires build up in concentric layers, The
centre wire or wires are of galvanized stcel and the outer layer or layers

of aluminium.

3.2 diameter : The mecan of two measurcments at right angles taken at the same
cross section.
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345 direction of lay : The dircction of lay is defined as right-hand or left-~
hand. Ath rignt-hand lay, the wires conform to the dircction of the central.
part of the letter 4 when the conductor ic held vertically. With left-hand
lay, the wires conform to the dircctionm of the central part of the letter S.
when the conductor is held vertically.

3.4 lay ratio : The ratio of the 2
formed by an individual wire in o s
the helix.

xial length of a complete turn of the helix
Ltrandard conductor to the external diameter of

L REQUINEMENTS

L,1 Standards for hard-drawn aluriniun wire

o147 Registivity
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For purposes of thisc standard the maxirum value permitted is 0.02826L x 10™°n p

at 20 °C and this value shall also be used as the standard resistivity for the
purpose of calculation.
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At a temperature of 20°C_the density of hartl drawn aluminium wire is to be
taken as 2.703 x 103kg/m3. :

k,1.3 Coefficient of linear expansion

The cogfficient of linear expansion of hard drawrd aluminium wirc is to be takon
as 23 x 1070 /C%.

L.1.4 Constant-mass temperature coefficient ()

At a temperaturce of 20°C the ‘conctant-mass! temperaturc cocfficient of resistance,
of hard drawn aluminium wire, measured between two potential points rigidly fixed
to the wire, is taken as 4,03 x 10‘3/00.

4,2  Standards for palvanized steel wire

L,2.1 Density

t a tempgraturg of ZOOC, the denesity of galvanized steel is to be taken as
7,80 x 107 kg/m”. : .
Lo2,2 Coefficient of lincar expansion

In order to obtain uniformity in calculations, a valuc of 11.5 x 10“6/0O may be
taken as the value for the coefficicnt of lincar expansion of galvanized stecl
wires used for the cores of aluminium conductors, steel-reinforcede

L,%3 Material

The aluninium wires in the construction of the conductor shall be material 1350
in the H9 condition as specified in BS 2627.

The galvanized steel wires shall be of the standard tensile strehgth grade given
in DS 4565 unless one of the higher tensile strength grades is specified by the
purchaseres

Pr aggeement betwecn the purchaser and the manufacturer a suitable grease may be
applied to the centre wire, or additionally to wires in specific layers, evenly .
throughout the length of the conductor. - . : o
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3.

hoh  Dimensions and construction

kolty1 Standard sizes of wires

The aluminium and steel wires for the standard constructions covered by this
specification shall have the diameters specified in Table 1 and 2 respectively.
Tho diameters of the stcel wires shall be measured over the zinc coating, .

4 Le2,1 The sizes of utandard alumlnlun conductors, steel-reinforced are glvon in
T&blO Je

b, 4,2,2 The masses (excluding the mass of grease for corrosion protection) and
resistances may be taken as being in accordance with Table 3,

4,5 Joints in wires
4,5,1 TIoninios Wi
In aluminiun conductors, steel reinforced, containing any number

of aluminium wires, joints in individual aluminiun wires arc péroittad,
inNQddltaon to thoso rnede in the base rod or wire before final

“rawing, but not two such joints shall be less than 15 m aourt in the complete
stranded conductor. Such joints shall be made by resistance or cold-pressure
butt-welding. They are not required to fulfil the mechanlcal requirements for
unjointed wires. Jaints mode by yecd etapes hptheesTding sholl, subsequont Lo -
welding, be annealed over a distance of at least 200 mm on each side of the
joint.

4,5,2 Galvanized steel wires

There shall be no joihts, except those made in the base rod or wire before final
drawing, in steel wires forming the core of an aluninium conductor, steel-
reinforced, unless the core consists of seven or more galvanized steel wires.

In the latter case joints in individual wires are permitted, in addition to Lhose
made in the base rod or wire before finzal drawing, but no two such joints shall
be less than 15 m apart ih the complete stecl core. - Joints in galvanized steel
wires shall be made by rQ51stance butt-welding and 5hall be protectod agalnst
corrosion.

L.6 Stranding
Lke6e1 The wires used in the construction of an aluminium conductor, steel -
reinforced shall, before stranding, satisfy all the rclevant roqulromnntu of

thls standard.

4642 The lay ratio of the different layers shall be within the limits given in
Table L.

4;6.3 In all constructions the successive layers shall have opposite directionc,
of lay, the outermost layer being right-~handeds The wires in each layer shall
be evenly and closely stranded.

4,6.4, In conductors having multiple layers of aluminium wires, the lay ratio of

any aluminium layer shall be not greater than the lay ratio of the aluminium layer
immediately beneath it.

4.6.5 Steel wires shall be formed during stranding so that they remain inert when
the conductor is cut.

4,7 Completed conductor

The completed conductor shall be‘free from dirt, grit excessive amounts of
drawing oil and other foreign depositse.
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5 SELECTION O TEST SAMPLES

5.1 Samples for the tests specified in 7 shall be taken by the manufacturer before
stranding, from not less than 10% of the individual lengths of :

i) aluminium wire and ;

ii) galvanized steel wire,

Which will be included in any ono:consignmcnt of stranded conductors One sample,-
sufficient to provide one test specimen for cach of the appropriate tests, shall
be taken from cach of the selected lengths of wire, for the tests specified in Te

5e2 Alternatively, when the purchaser states at the time of ordering that he
desires tests to be made in the presence of his representative, samplesofwire
shall be taken from lengths of stranded conductor seclected from a approximately
10% of the lengthu included in any one consignment. One sample, sufficient-to
provide one spe01men for each of the aoproprlate tests shall be taken from each of

P o~
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the tests specified in 7 of thlg sp901f;gq§19n,_ . et e -

6 PACKING AND MARKING

64T The conductor shall be w0und on reels or drums and each drum or rcel shall
bear a durable tag marked w1th the following @ :

a) Manufacturer's name or trade name ;
b) Size of conductor ;
¢) Net and gross mass of conductor ; and

d) Length of conductor.

7 TESTS
7e1 Aluminium wires

The test samples of aluminium wires taken as in 5.1 shall be subjected to the
following tests in accordance with this aPClelC&thn and shall mecet the
requlrements hereln.

a) Tensile test (2.4)
b) Urapplng:test (2.2
c) Resistivity test (7.9)

Test samples of aluminium wires taken as in 5,2 Bhall be subjected to the same
tests but in the case of tensile test, the tensile strength of the specimen ‘shall
be not less than 95% of the approprlate minimum value specified in this
speicificatione. L

7¢2 Steel wires

The test samples of galvanized steel wires taken as in 5,1 shall be subjected to
the following tests in accordance with this specification and shall meet the
requirenents herein. : '

é. a) Determination of stress at 1% clongation (7.3)

~ b) Tensile test (Z.4)

! ¢) Torsion test or clongation test as appropriate (725 4(Z2:6)
E d) ‘VWrapping test (Z:7)

E

e? Galvanizing test (2.8)‘

seveesSt
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The test samples of galvanized steel wires taken as in 2e2 shgll be subjected to
‘the following tests in accordance with this specificatioms

a) Determination of stress at 1% elongation
b) Tensile tost .
c) Torsionftoét or elonpation test as appropriate

‘ d) Wrapping test

+

e) Galvanizing test

In the casé of the tensile test the tensile strength‘of the specimen shall be not
less than 95%-of,the appropriate minimum valuc specified in 2.4.

In the case of elOngatioh test the elongdtion of the specimen shall be not less
than the appropriate minimum value specified in 7.6 reduced in numerical value
by 0.5.‘

In the case of stress at 1% elongation, torsion, wrapping and galvanizing tests
the appropriate requirements of 7e5 shall be mete '

LOTES .

1. Because of the difficulty in straighténing samples taken. from stranded cofés;
it is recommended that determination of stress at 1% clongation on samples talien
as in 5.2 be carried out on the centre wire onlye. ' ‘

2. The choice between a torsion test and an elongation tesf is to be at the
discretion of the manufacturer and the choice of one test or the other in no way
prejudices the quality of the steel used. '

.

7¢3 . Determination of stress at 1% clongation

One specimen cut from ecach of the samples taken in accordance with 5 shall be
gripped in the jaws of a tensilec testing machine. A load corresponding to the -
appropriate tensile stress given in colwm 2 of Table 5 shall be applicd and an
cxtensometer applied on a 50 mm, 200 ma or 250 mm gauge léngth and adjusted to
the appropriate initial setting given in column 3, 4 and 5 of Table 5.

" : . . . . . ) .‘ .
The load shall then be increcased uniformly until the extensometer
indieatas an pxtenginp of 0,50 mm in B0 Ty 2600 s in 20C nxm cr T.50 mia ia

250 mme. At,this point, the load shall.be read from which the valuc of the stress
at 1% extension shall be calculated. The value obtained for the spocimen shall
be not less than the appropriate value given in column 2 of Table €4

H

74t Tensile fest

The bfeaking load of one specimen‘cut from each of the sampleé taken in accordance
with 5 shall be determined by meons of a suitable tensile testing machine.

The load shall be applied gradually and the rate of separation of the jaws of the
testing machire shall be not less than 25 mm per minute and not greater than
100 mm per minute.

When tested before stranding, the ultimate tensile stress of the specimen shall
be not less than the appropriate valuc givem in column 2 of Table 6 or column 3

of Table 7. When tested after stranding, the ultimate tensilc stress of the
specimen shall be not less than the appropriate value given in column 3 of Table 6

" or column 4 of Table 7.

’ | C eeeesb/



TABLE 1 - Aluminium wires used jin the construction of standard alurinium conductors, steel-reinforced

1 2 3 L 5 6
. . Minimunm
Cross sectimal : Standard . a
mwmsmw%a area of stadard Mass per resistance at breaking Standard
diameter diamete o o - load for diameter
ianeter w.re km 20 “C per kn
standard
diameter wire

mm .aam kg e N mm

2e36 b3k , 11,82 6467 770 2436

2.59 5.269 : 1,2k 56365 906 2¢59

2.79 6.114 W 16.5% 4,623 1 030 2.79

3,00 7,069 3 19.11 3,999 1 190 3,00

3.18 7.94%2 21.47 3.559 1 310 3.18

2435 8.814 i 23.82 3.207 1 450 3.35

3.61 10,24 § 27.67 2.761 1 660 3,61

3.86 11.70 : 31,63 2,415 1 870 3.86

L,72 17,50 . k7,30 1.615 2 780 h,72
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TABLE 2 - Steel wires used in the construction of standard aluminium

conductors, steel-reinforced

1 2 3 L
. ’ . Minimum load at
Standard C{OSS-SGCthﬂ&l. 1% elongation
. area of standard Mass per :
diameter dic . for standard
iameter wire km . .
. diameter wire
mn mm2 kg N
1457 1.936 15,10 1 280 .
2,36 L3574 3412 4990
2.59 50269 41,09 6 010 -
2.79 6.11k 47.69 6 970
3.00 - 7.069 55.13 8 060
3.18 - 7,942 61.95 8 740
] , . '
335 . 8.81L4 68475 9 700
3.61 10,24, 79484 11 260
3.86 11,70 91.28 12 870
:
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LR 3 - Standard aluminium ooncuctors, steel-reinforced ~ 7 W
| _ Y !
1 2 3 i 5 6 o 8 9 1 e
S ing S . : = C ~
Nominal mwwwsmwwmowwwm _ |ectional Total Approximate |Apprximate memmmon Claculated| Nominal %
aluminiun - ; area of sectional | oveérall | mess? Hmmwmwmbom breaking | aluminium T
area :Hsswwwﬁg Steel  [oluminium area diameter per km: at 20°C per km load area .
H " E ' e
aam . man . rm. Sam EBN fhin] - SN kN Bam ’
25 16/2.36 1/2.36 | 26.2% | 30.62 7.08° | 6 . 1,093 9.61 25 !
30 6/2.59 1/2.59 31.61 36,83 7.77 1.8 0.907 7 11,45 30
Lo 6/3.00 1/3.00 | 42.47 49,.L8 9.00 172, 0.676 6 15,20 Lo
50 6/3435 1/3435 52,88 1.7} . 10.05 2 b 0.542 6 18,35 | 50
70 - 112/2.79 7/2:79 | 7337 116.2 13.95 5.8 0.393 6 61.20 70
100 6/b.72 771,57 | 105.0 - 118.5 1415 3k 0.273 3 32470 100 :
150 30/2459 7/2.59 | 15841 19%.9 18.13 726 0.182 8 69.20 150 |
150 18/3.75 1/3.35 | 158.7 167.5 16.75 5% 0.181 5 35,70 150 -
175 30/2479 7/2.99 | 183.4 226,2 19453 842 0.157 6 79.80 175
175 18/3.61 1/3.61 ' 1843 | 1945 18.05 537 0.156 3 41,10 175 :
200 . |30/3.00 7/3.00 1 21241 261.5 21.00 G 0.136 3 92425 200
200 18/3.86 1/3.86 ! 210.6 22243 19430 1 . €7 0.136 7 h6.55 200
400 54/3.18 7/3.18 | k28.9 L84.5 28.62 | 1€ ¢ 0.067 ko 13149 400
NOTES~ - :
1, For the dmmwm of omwogwmwon of this emvwm see bwwowawx > ,
2. The sectional" mﬁmu\wm ﬁrm st om the owommlmmowwobmH mwmmm ow ﬁwo relvant individual wires.
3, Attention is dr@wn to the fect that the aluminium sectional areas of standard conductors covered by this

specification are larger then &he nominal aluminium areas by which they are identified ; they should not .
be compared directly with ccnductors manufactured exactly to those ncuninal areas.



TABLE L4 - Lay ratiosfor aluminium

.

condi.ctors, steel-reinforced

] £

L 2 3 4 | s 6 I 9 10 11 | 12 13
A . o I “tios ini -
‘ wmwwom Loy ratio ay ratios for aluminium 1 yers
Number Aluninium for steel
' wire diameter T 6 wire 12 - wire 18 - wire 24 « yire
of : . core
. to steel wire layer layer layer layer
wires . ,
o diameter
{ \
Alumi |Stecl : o : . :
. g min, | max. min. | max. Nine | max. mine | max. | min. MoXe
nium A ! .
P
6 | 1 1,000 - - 10 | 14 - - - - - -
6 1 7 3.000 13 | 28 10 1 - - - - - -
22 9 1,000 13 | 28 - - 10 | 14 - - - -
18 1 1.000 - - 10 16 10 1% - - - -
20 7 1,000 13 28 - - 10 | 16 10 L - -
b« | o 1.000 13 28 - - 10 17 10 16 10 1
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TABLE 5 - Initial stress and cxtensometer setting for determination of

stress at 1%

cxtension

1 2 3 b 5 |
Nominal Initial Initial setting of ektensometer
diaggtcrl S;Z;SS in 50 mm in 200 mm in 250 mm

125 10 0,025 0.10 - 0,125
2,25 10 0.025 0470 1 0.725
3400 20 10,050 0.20 0,250
ha75. 30 0.075 0.30 0,375

boves oo

Misted.

TABLE 6 - MeohaniCal properties 6f hard-drawn aluminium wire

1

2

L]

: 3

Minimum ultimate tensile stress

Nominal wire diameter Refare stragding After stragding
mm kg/mm kg/m-

1.25 204 19.4
<50 ’ 19,7 18.7
1475 19,2 18,2
2.06 18;8 17.9
2.25 184 1745
2450 18.0 1744
2.75 1746 1647

3.00 17,2 1643 3
325 1649 16,0
34,50 ° o 1647 15.9
3«75 1645 15.7
4,00 1643 15.5
4,25 1643 1565
4,50 16,2 154
Lo7s 1642 15.4
5600 1642 - 1544

NOTE - For wire of 1nterned1ate diameter, the minimum ultimate tensile
stress shall be the same as that for the next larger dlameter listed.

NOTE = For ero of intermediate diameter, the initial stress and the initial
extonsometcr setting shall be the same as that for the next larger diameter
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"TABLE 7 - Mechanicol propertics

I
’ 1;) -

&

and aiic coating reguirements for steel-wire

1 2 3 L 5 &
Minimum Minimum ultimate Minimum | Minimum
Nominal stress at tensile stress weight number
wira 19 e - of zinc of 1 =
s . Beigre aArter . .
diameter extenSéon Strandéng Stranding coatlgg minutes
rm kg/rm ke /riri kg/mm” m dips
1425 11945 133.6 126.9 183 2
1.50 119.5 133,6 12649 183 2
1675 119.5 133.6 126.9 198 2
2.25 119.5 13306 126.9 214 22
2075 116.0 17346 12649 229 3
3,00 116.0 133.6 12649 244 3%
3.50 112.5 1336 126.9 2l 3
k.25 112.5 1233.6 126.9 259 L
s e 75 . D 172 4 106, 205 ¥ L .
i e i S l — { S ! 7 t s L l

NOTE - For wire of intermediate diameter, the mechanical properties and zinc
coating requirements shall be thce same as those for the next larger diameter
listed.

7.5

This test shall be made on galvanized steel wires only. One specimen cut from

- each of the samples taken in accordance with 5 shall be gripped at its ends in
two vices, one of which shall be free to move lonzitudinally during the test.
A small tensile load, not oxceeding 2% of the breaking strength of the wire, shall
be applied to the sample duringzg testing. The specimen shall be twisted by
causing one of the vices to revolve until fracture occurs and thc number of
twists shall be indicated by a counter or other suitable device. The rate of
twisting shall not exceed 60 rev/min. '

Torsion test

When tested before stranding, the number of  mplete twists before fracture

occurs shall be equivalent to not less than 18 on a length equal to 100 times
the diameter of the wire. The fracture shall show a smooth surface at right
angles to the axis of the wire. ’ :

When tested after stfanding, the number of complete twists before fracture occurs
'shall be cquivalent to not less than 16 on a length equal to 100 times the
diamecter of the wire.. The fracture chall chow o smooth surface at right
angles to the axis of the wirce

?.6 Elonrotion test

Ag an alternative to the torsion test. an elongotion test may Le made on
alvanizod steel wires. The clongation of onc specimen sut from cach of the
gsanples talien in accordance with 5 shill be determineds The specimen shall be
straichtoned by hand and an orizinal sauge length of 200 mm shall be marked on
the wire. 4 tensile load shall be applied as described in 7.4 above and the
elongation shall be measured after tho fractured ends have been fitted together.
If the fracture occurs outside the ponge narks, or within 25 mm of cither nork,
and the required clongation is not obiained, the test shall be disregarded and
another test be made.

When tested before stranding, the elongation shall be not less than 4%, VYhen
tested after stranding, the elongation shall be not less than 3.5%e 12/



7.7 Wrapping test

7«71 Aluminium wires

One specimen cut from cach of the samples of aluminium wire taken in accordance
with 5 shall be wrapped round a mandrcl of diameter equal to the wire diameter
to form a close helix of eight turns.  Six turns shall then be unwrapped and
again closely wrapped. e vire shall not brcak or show any crackse

e 7.2 Galvanized steel wires.

One specimen cut from cach of the samyles of galvanized steel wire taken in
accordance with 5 shall be wrapped found a mandrel of diameter equal to the wire
diameter to form & close helix of eight turns. The wire shall not break.:

7.8 Galvanizing tests

7.0¢1 Determination of weight of zinc coating

One specimen cut from each of the samrles of palvanized steel wire taken in
accordance with 5 shall be made reasorably straight by hand and shall then be

~cleaned by being dipped into a suitable solvent, such as benzene, and wiped

dry with o clean, soft clothe The specimen shall be not less than 300 mm long

"and the weight of the specimen in grarmes shall be not less than its diameter in

millimetres multiplied by 4. For convenience, the specimen may be bent into the
shape of a U.

The following reggents are required :

a)

b)

Antimony chloride solution preparcd by dissolving 20 g of antimony
trioxide or 32 g of antimony chloride in 1,000 ml of hydrochloric acid
(epecific pravity 1.79).

Hydrochlcric acid (specific gravity).

The specimen shall be weighed to the nearest 9,01Ig.

The specimen shall then be stripped off the zinc coating by complete immersion
in any convenient volume o soiution .rade by adding 5 ml of the antimony
chioride solution to each “00 ml of hydrochloric acide The same solution may
LYY v-fw\f\"*-o""" = sremnd widhant Ponthar adldiddane AF ’:'r""ﬂrﬂfwtv AhT At As enTabian
until the time for stripping becomes 1nconven1ently long. The tcnpcrature of
the stripping solution -shall at nd time exceed 38 Ce

For single determination, a convenient volume of solution is 160 ml in a glass
cylinder 50 mm in diamcter and 150 mm in depthe  The number of Specimens
immersed at any one time in a single determination shall not exceed 3 perv1OO ml
of solution. : '

As soon as the violent chemical action on the wire has ceased, the wire shall
be removed from the acid, washed throughly in running water and wiped dry.

The diameter of the wire shall then be determined to the nearest 0,025 mm by .
taking the average of two measurements at ripght angles to cach other. The
stripped spccimen shall thon be weighéd to the nearest 0.01ge

The weight of coating»per unit area of stripped wire surface shall be calculated
fronm .the following formula. @

i)

Weight of coating in grammes per squarc metre of stripped wire
surface . = 1950 dr

Vhere § . . a

it

diameter in‘miilimetres of stripped wire.
. orginal weight - stripped weight ; , ,
. - stripped weight - - ‘ . ' e

Nt M._:_-,:‘S IRATEN / Lo LI : . " o
- M’“‘v - . ’ 000300013/ -
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The weight shall be not less than the appropriate value given in column 5 of
Table 7,

Alternative methods may be used for the determination of the weight of zinc
.coating, but in case of dispute thc method given above shall he uscd.

-

7+842 Tost for adhercnce of zinc coating

One specimen cut from each of the samples of galvanized steel wire taken in
accordance with 5 shall be wrapped at & rate not exceeding 15 rev/min in a close
helix of at least eight turns round a cylindrical mandrel having a diameter of
four times the diameter of the wire for wires of diameter up to and including

of five times the diameter of the wirc for wires rreater than 3¢50 mme

The zinc coating shall remain firmly adherent to the stecl and shall not crack
or flake to such an cxtent that any zinc. card be removed by rubbing with bare
fingers,

76843 Tests for uniformity of zinc coating

One specimen cut from each of the samples of galvanized steel wire token in
arcnrdanes with 5. .shall ke ~hdogted +n #his test, omd chall withstand tksa

appropriate nunber of dips given in colurm 6 of Table 7.

The copper sulphate test solution shall be made by dissolving approximately

36 parts by weight of commerginl copper sulphate crystals in 100 parts by weisht
af distilled water. Heat may be used to complete the solution of the copper
-sulphate erystals. If heated, the solution shall be allowed to cool. The
solution shall then beehoken with on excess of powdered cupric hydroxide (sce
Note). The presence of an excess of cupric hydroxide will be shown by the
sediment of this reagent at the bcttom of the vessel. The neuvtralized solution
shall be allowed to stand at least 24 hours and then filtered or decanted.

The test solution shall have a specific gravity of 1.186 at 18°C.  If the
solution is high in specific gravityvy distilled water shall be added to reduce
the specific gravity tc 1.186 at 15°C, If the solution is low in specific
gravity, a solution of higher spccific gravity shall be added until the correct
specific gravity is obtained. :

Before testing, the specimens may be hand straighteneds The specimens shall be
clenaned with a volatile organic solvent such as carbon tetrachloride or
honazane. then »inased with 2%rr~hnl apd finn1ly throvpchly wnchod with clemn wnter
and wiped dry with a clean cloth. Test specimens shall be brought to a
temperature of from 15 to 21%¢ prior to the begining of the test.

Wire specimen shall be tested in a glass container of at least 50 mm inside
diameter for 2.75 mm and smaller dicmeter wire, and of at least 75 mm inside
diameter for wire larger in diameter than 2,75 mm. The container shall be
filled with a fresh test solution to a depth of at least 100 mm. This
quantity of solution shall be used for the simultancous testing of from one
to seven test specimens. After completion of the test, the solution shall be
discarded and a fresh solution used for any additional tests.

The specimens shall be immersed in the copper sulphate which shall be at a
temperature of 18 t 2°C. The specimens shall be allowed to remain in a fixed
position in the solution for exactly 71 minute. There shall be no agitation of
the solution during the immersion period and the specimens shall not be allowed
} to touch each other or the sides of the container. After each dip, the
specimens shall immediately be washed in rinse water and wiped dry with a clean
* Cloth- '
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The rinsc water may be ordinary clenn tap water and shall hove a temperature
of from 15 to 21 °C, In conducting a scrics of tests, the rinse water shall
be changed often crnough to ensurc that it is reasonably free from copper
sulphate,

Running water should be uscd when available,

Successive dips of 1 minute ecach shall be continued, with rinsing and wiping
07 the test specimens after each dip, until the spceimens have withestood the
required number of dips, or until the appearance of adherent copper indicates
that the stecl beneath the coating has been exposed.  The % minute dip, if
specified, shall be carried out after the comnletion af 237 4nn 4 el Gl
snouta & swall amount of copper be deposited on the zinc coating, it must not
be mistaken for the ¢nd peint in,vhich.the copper plates oeut on-to the steely
The appearance of copper within 25 mm of the cut end of the specimen shall
likewise not be considered to be the end point of the test,

The end point (disappoarance of zinc coating) shall be recognized by the
appearance of an adherent copper deposit on the stecl or by the exposure of
the bare stcel if the deposit fails to form,

In counting number of dips a coating withstands, the final dip at which the end
point occurs shall not be included. -

NOTE = Cupric oxide may be Substituted for cupric hydroxide, provided the
solution is allowed to stand not less than 46 hours after this addition, before
filtering or decanting.

749 Resistivity tcst )

This test shall be made on aluminium wircs onlye

The electrical resistance of onc specinen gut from each of the samples of
aluminium wire talkén in accordance with 5 shall be nmeasured at a temperature
which shall be not less than 10°C nor morc thon BOOC. The measured resistance
shall be corrected to the value at 20°C by means of the formula :

B = Bp G a:(T =557
where @
T = tempecrature of measurcment in °C
RT = resiétance at T °C '
R2O = resistance at 20°C
~and X = constant-mass temperature cocfficient of resistance (=0,00403)

The resistivity at 20°C shall then be calculated frog6tho resistance at 20°C.
The resistivity at 20%shall not excced 0.02826L x 10 e

8  PLACE OF TESTING

Unless otherwise apgreed between the purchaser and the manufacturcer at the time
of ordering, all tests shall be made at the manufacturer's works.




APPENDIX A

NOTES ON THE CALCULATION OF TABLE - 3

Ae1  Increase in lengsth due to stranding

Yhen ctraightened, out, cach wire in any particular layer of a stranded
conductors, except the central wire, is longer than the stranded conductor by
an amount depending on the lay ratio of that layer, o

A2 Resistance and nass of conductor

In aluminium conductors, steel-reinforced the conductivity of the stecl

core isneglected and the resistance of the conductor is calculated with
reference to the resistance of the aluminium wires only, The resistance of
any length of stranded conductor is the resistance of the same leagth of any
onc aluminium wire multiplied by a constant, as set out in Table 8.

The mass of each wire in a len<th of stranded conductor, except the central Win
will be pgreater than thot,eof ar- egual length of straisht wire bhy.an amount
depending on the lay ratio of the layer (sce 4.7 above)s The total mass of
any length of conductor, is thercefore, obtained by multiplying the.mass of
an cqual length of straight wire by the appropriate constant sct out in
Table 8, The masses of the stesl core and aluminium wires arc calculated
separately and added together. : .

In calculating the stranding constants in Table 8, the mecan lay ratio, i.ce
the arithmetic necan of the relevant mirimum and maxinum values in Table 4, has
been assumed for each layer.

Ae3 . Calculated breaking load of conductor

The breaking load of & conductor, in tcrms of the strengths of the individual
component wires, may be taken to be the sun of the strengths of the aluminium
wires calculated from the specified minimum tensile strengths plus the sum of
the strengths of the steel wires calculated from the specified minimum stress
at 1% elongation.

TABLE 8 = Strandinz congiants

1 | 2 3 | L 5
Number of wires Stranding constants

in conductor Mase lectrical

Aluminium Steel Abwiniun| oteca Besistance

6 1 654091 71000 0.169 2

6 v 64091 7,032 0,169 2
12 7 12426 L7032 0,085 14
18 1 18434 11,000 0.056 60
30 7 20467 7,032 0.034 08
St 7 55423 P 7.032 0.018 9k




w 16

APPENDIX B

NOTL: ON MODULUS OI' ELASTICYTY AND CORTFICINIT OF LINDAR EXPANSION

The particuvlar wmoduli of clasticity given below arc based on an analycis

of the final moduli deteruined from a large nuwaber of short-term stress/

strain tests and may be taken as applving to conductors stressed between

15% and 50% of the breaking lead of the conductors They may be repgarded
as being accurate to within 30 x 10" kPa.

The coefficicents of lincar expansion given below have been calculated from

the gractical moduli for the aluminium and steel components of the G
conductors and cocfficicnts of lintar expansion of 23%.0 x 10 "and 11.5 x 107/
C aluminium and steel respectively.

TABLE 9 - No. of stranded wires for aluminium conductars, .steele .. . o cofu.. -
Teinforced and corresvonding values of HoGulus Of
elasticity and coefficient of linenr evvansion

Nggbzgng;cféies Practical Coefficient
T (final) modulus of linear
. of clasticity expanﬁion/OC
Aluminium § Stecl : o FEEIREAAEY
6 1 79 x 10° 19,1 x 10™°
6 Vi 75 x 10° 1658 x 107°
12 5 105 % 10° 153 x 1070
18 1 66 % 10° 21,2 x 1076
30 7 80 x 106 17.8 x 10‘6
st b2 69w 199303075 L] e
-

NOTE - Thesc valucs are given for information purposcs onlye

i
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TADLE 10 = Codc nemes for standard olwainium conductors, stcel-

reinforced
Nom}ngl Stranding Code
aluminium nAme
area Aluminiunm Steel ’
2
mm mnm nm
25 6/2 436 1/2436 GOPHER
30 £.12459 1/2.59 WEASEL
4o 6/3.00 1/3%400 FERRDT
o0 6/ 535 /3635 RABBEIT
20 12/2.79 7/2479 HORSE
100 6/%.72 7/1.57 DOG
150 30/2459 7/2459 WOLF
150 16/%e35 /3435 DINGO
175 30/2.79 7/2479 LYNX
175 18/3.61 1/3.61 CARACAL
200 30/3.00 7/3400 DANTHER
200 18/3.36 1/3.86 JAGUAR
Loo 54/3.18 7/%,18 ZEBRA

NOTE - These code names are not an csse

ntial part of the standard.

are gilven for convenience in ordering corductors.

1447/0 /Eng.
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