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CLAUSE 2.4

TrTomer W - il = —a - am

Please aded Fhe words "Conductor i1s held vertically.
Witlh Jelt--hand lay, the” at the end of third lane
aof bthino o lance,

CUATSE i

3 Please add Lhe word "a" in the parenthesis at
the opnd of the heading of this clause.

11.) Piease acd:l the word "a" after the words "co-

off i_r:if.*nt. af reaistance" in tthe second line
ol this clause.

CLAUSE 4.2

e wmlw - e — L1 —T

Please add the words "lthe value for the coeffliclent
of 1inear expension .of” after the words "taken as”
in the sacond line of this clause.,

CLAUSE_ 5. L
Ploase aded Lhe word "«dip" after the word "heot" 1in
Courth Yine of this olause,

Please replace the words "Tensile strength” with the
words "Tensile stress” in the third line of hthe head-
ing of this tablie.

CLAUSE 6.1, TABLE-LY
Pleasc replace  the [ignre "45/3.38" with "L 473,487
for Cardinal Comnductor in the last row and sooo net
column of tthhiigs Lable.

CLAUSE 6.4.3, TABLE-V

- e s TR = = r on ek s e~ el B am amr . E -

1) Please replace the heading of this table with
ther to b lowing: |
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Mo. of Wires Stranding Constancs
in Conductov e e
Weidght
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Aluminium & ese ] Alumrnninm Steal
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9.

10,

L2,

1L4.

11.

Vi) Plaase veplate bthe wvalue "0.091" with "6.,091"
In the srecond row and third column of this
Lablo.

1 11) Please drnlete the ninth row of this table which
15 also yiver hereunder:

30 / HO.67 71.032 g.03408"

SHJA[}%E f].b

= o momma . -l ey &k o N

Please add the word "nolt" after the words "layer
shall” in fi1fth line of this clause. -

Please raplace Lhe word "givae" in 1O0th line with
“given"-

CLAUSE 10.1

Please replace lhe word "then"” in lst line of this
clause with "than".

CLAUGE 10.3 (10)

i) FPlease replace the word "Weight" in the 1st line
of this sub clause with "Weigh".

ii) Please replace Lhe word "100 mm" 1In Sth line of
tlhiis sub ¢liausoe with "1L0¢ mil™. |

11i} Please roplace the wvords "=1950¢ d.r." in 10th line
of page 'L with "-1950 d.r."

W e H el e o il sk e g s b ogee— E—

CLAUSE 10.3.1

Please replace ke words "The specimens” in fourth &
fifth lines of this c¢lause with "Test specimens”.

CLAUSE 11 ' | ,

. . 0
L) Please replace the formuls for resistancrn at 20°C

(R20) asn unuder:

1
) 2 { = et o s e e
220 e ) + a (T-20) l ”
11}  In the second last line of page 12, please write
the word "a" in the blank space which is aftler

the word "and" & on the left side of the sign of
crqualitky.

CLAUSE 12.2

[T NI T,

Pleasa replace the word "given” in 4th line with
"gaving".

.COI]t{}iiﬁv:jll
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CLAUSE 13.2

Pleace deleba the word "kK" before (he WO d
"regardless” in thie bst line ol this o lause.,

CLAUGE 141

Please add the senteiace "fThe reels should be suitable
for tension stringing and capable to withstand its
rigours” after sccond sentence in the fifilh line of
this c¢lrouse,

FIG-L, REEL DIMENSLODS

U el o g . % rq ook L e v a B iR S R SR - R - s A - -

Please delete the 61Lh row in the table of Figureoe-)
for Rail vonductor which is also given harcunder :

"Rajdl WRIAS0  18%0 70 900 1000, 70 50 1800 2878"
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S5PECIFICATION P-50:88
(UDC- 621.315.5}

. AENT oM EONDUSTORY, WrRRL ~ RIZINFORCED

FORL. '

This = ndstd has been epared by e’ 'Standards
Direci “th ' of Desico ,epartment ¥ R4 Wing, s WAPDA.
Tt Iy down Specd: Lo’ for Alur sium Conductors

Steel-leitfSrted (ACSH) .

This edition supersedes P-50:79.

‘"This Specification is intended for ‘procurement of material

and does not include provisions of contract.

This specification *r sdﬁfédﬁffb“feviaiﬁﬁ“ﬁgtEﬁﬁ:when;
requlred.

AW H R
- SEOUPR’

This. specilfitatioh' Covers: cﬁh&éﬁffid”Iﬁyﬁfﬁrgtf#ﬁded
conductors, wmade from round aluminium wire and round zinc

'”&0hted gtobl core wires, for use as. nvenhead élEétKi?ﬂl

condthorb._

PEFINITIONS

For the purposes of this snptif%cation the following
definitions shall apply.

nluminium Conductor, Steel~Reinfoxced

"Conductor, consisting of seven or more aluminium and zinc-

coated strel wires built up in concentric layers. The
centre wii» or wires are o) zinc-copted steel and the
outer layers of aluminlum. | " | e

D‘ameter
-FT'-—T—‘—'

-Marar” 0 two meaqulempnts at rlght aﬂglea taken at tle

same cross—section.

Directiun of lay

ffffff

“Thé" direction of -lay is defined' ag” rjght “hand o2 left-

hand. Wlth rlght -hahd lay, tlie’ ﬂirea conform to the
direction of the central part of ‘thé lettar "2z" when the

‘'wites conform’ to the diredtion of the central part of the

letter """ whea the conductor is held vertically.

Lay Ratio
Ratio of +*° ‘viaY 'ngth of a r~mnlete turn of the helix

formed by divi wlre | stranded conductor, to

the d@xtarn. L ame the | Ae
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STAMDARDS FOR HARD DRAWN ALUHINIUH WIRE

Resisitivity

...ll

The rosistivity of aluminium w.re depends upon its purity
and its physical condition. For the purposes of this
specification the maximum value permitted is 0.028264 ohn.
ngq. mm/m at 209C and this value phall also be used as

tha atandard resigstivity for the purpose of calculation.

« T o 3} 1
¥

[}pnaiLI

A a temperature of 209C, the danaity af hard -~drawn
aluminium wire is to be taken as 2.7013 kg/dm3

Conffjciant of Linear Fxpanaion

el o -

"'Thencaoafficiant of linear expansion of hard-drawrd alumi-

nium wirxe s to be taken es 23x1076 per centigrade degree.
- A

—

Congtant-magg tcuperature Coefficlent ( ; )

At a famparaLurekof 209C, the "constant maaa“'tamparatura
coefficient of resistance ., of hard-drawn aluminium

"wire, measured batwean two: potential polnts rigidly fixed

to the wire, is to be taken as 0.0040) per centigrade
degree. -

STANDARDS FOR ZINC~COATED STEEL WIRE

Dennitly

At a temperatviie of 299C, the density of zinc-coated
nteel wire is to be taken as 7. 80 kg/dm3

Loeﬂ[iaient of ILineaxr Expanslon
In arﬁar to obtain aniformity in calculetions, a value ¢f
1L.5x10-6 p=r centigrade degree may be taken as zinc-
coated gtee] wires used for the cores of aluminium con-
ductors, stenl-reinforced.

HATERIAL | )y

The conductor shall be constructed of hard-drawn alumlnium
and zinc-coat<cd steel wires which have the mechanical

‘and electrical properties herein. The coating on the zinc-

coated steel wires may be applied by tha hot process oOr
the. elactroly*ir pEOP‘SS- |

WAPDA, by speclific orders, may requlire application of a
grease containing petroleum and resin on the steel core
as well as inner--layers of aluminium strands which shall
completely £111 up the blanks left between the strandsn.

"The quaranteed dropping temperature of grease shall not

he less than 100°C.
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The wires shall be snootl: and free from imperfections
not consistent with good commercial practice.

The mechanical propevties of hard-drawn aluminium wire
shall be in accordance wicir Table-I given below. FoOr
wire of intermediate diameter. the minimum ultimate
tensile stress shall be Lhe sawe as that for the next
larger diameter listed in Table-lI.

TAOLE - T

MECHANICAL PROPERTIES OF H4ARD-DRAWN ALUMINIUM WIRE

Nominat Minlwum Ultimate Tensile Strength
WILEe Before Stranding After Stranding
diametaer
L I 1~ A <1 WAL Kg/sq.mm
1.25 20 .4 19.4
1.50 19.7 18.°
1.75 19.2 8.2
2.00 18.8 17.9
2.25 18.1 17.5
2.50 18.0 17.1
2.75 17.56 16.7
3.00 T7.72 16,3
3.25 - 16.4 L6.0
J.50 16./ 15.9
3.75 16.5 15.7
1.00 16.3 15.5
4.25 is.3 155
4.50 16,2 15.4
4.75 16.2 15.4
5.0U0 15,2 15.4
Stecl

The steel core wicres shali bs madz2 from open hearth or

electricnl furnace steel with chemical composition
specified 1n Table--I1.

TABLE ~ 11 CHEMICAL CCilPTSITION OF STEEL WIRE

i wpll. a " -

i ' a ey Y

Carbon, per cent 0.50 to 0.75

Manganase, per cent 0.50 to 1.10
Phosphorug, max, per centh 0.040
suifur, maw, pe)y cont 0.050

Silicon, per cent 0.10 to 2..20

el -

T r gy PET R AMA- g rm- Sl R W.as Tl - s mEerwr sy

r— -, —tr = el — 1 enlertale

The mechanical properties of the steel core wiras shall
be in acrcoredanc: with Table-10(7. The steel core wire or
wires shall be galvanized by hot dip process or electro-
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lytic process to achieve the minimum weight of coating
specified in Table~-IXI. The zinc used for galvanizing
shall be of not less than 99.5% perxcent purity.

o owire of intermediate diameter, the mechanical pro-
perbiecs and zine coating requirements shall he the same
as thonn for the next larger diameter listed in Table-111.

TABLE-~1TI MECHANICAL PROPERTIES AHD ZINC

TTORATING REQUIREMEMTS FOR STEEL WIRE
U T T T T Minimum Minimum Ulkimate HMinimum Hinhi_mum -
Mowmi nal | . | - :
Wi o stress teiisile stress weight number
. o at 1% Before After of zinc of l1-
Niameterl : o _
extension strand- strand-. coating minute
omm o kg/mm?  kg/nm? kg/om? g/m?___ dips
1,29 11¢.5 131.6 126.9 183 p,
1.50 116.5 133.6 126.9 183 7
1.7% L11¢.5 133.6 126.° 198 2
2025 119.5 133.6 126.9 214 245
.75 116.0 133.6 126.9 2729 3
| 3.00 116.0 133.6 126.9 244 3.5
3.540 112.5 133.6 126.9 214 3.5
41.725 112.5 133.,.6 126.9 259 4
4,75 112.5 133.6 126.9 275 4
b DIMEHSIONS AND CHARACTERISTICS
6] Standard Sizes
The dimensions and characteristics of the conductors
standardized for. use by WAPDA are ¢given in Table-1V.
TADLE-IV DIMENSIONS AN CHARACTERISTICS OF ACSHY
T T Aluami- ’ Diameter  Crose ATed T Rat&d o T
Code minm Staeel Comp~ Stenl]l araa of ulti- resis—
Word Condae-- Core  seto Core of comp-~ male té;ve Weight
tor ‘ ¢t ovpe] - alum- lete stra-— )
. | at
Jctor initum <¢oand~ ngth
| U Lor 200¢
. Hofwm  No/mm_ ma nm mjf tatm Kq ohm/km. kg/km
Cadhexr 6/2.36 1/2.36 7.03 .36 20.25 30.62 . 980 1,093 ) RARE
Rabbhit 6/3.3% 1/3.3% 10.05. 3.35 572.08 61.6% 1875 (0.543 214
[Yoxg 6/4.72 7/1.57 14.1%: 4.71 104,98 118.53 3225 0.273 391
] ynx 30/,.79 12,79 19.53 O BLAY 103041 2260200 0182 0.158 842
(uackoo 2474.672  7/3.08 27,72 .24 A02.3- 454,489 12385 0072 1519
Fayl 45{3.?0 1/2.47 29,61 7.41 A3 84 S17.38B 11874 (1.060 1599
Card-  4573.30 7/73.38 30,47 1C.14 484,56 547.3 15262 ¢.060 1822
inal oL
0,2 Tolerance on lominal Diameterec ol Wiies
(.2.1  Aluminium Wires

The aluminium wires shall not depart from the nominal




6G.4.1

G.4.2

6.4.3

accordance with Clauses

diameter by more than the following amounts.

- o

Nominal Diameter Tolerance
| T ) T .

2.20 mm and greater «=1%

ILeag than 2.50 mm +-~0.025 mm

— e, — —t

d
- e el i - - 3

2ing Coated_sgéﬂlﬂﬂireg

The zinc coated steel wiles shall not depart from the
nominal diameter by more than the following. amounts.

'
ll.--l_:'-i—

- iy F

L] gl _

r

Nominal Diameter Tﬁleraﬁ¢é7”
2.00 mm and greater +=2% o
+-0.04%

L.egs than 2.00 mm

o rude. H A -

Calculation of Conductor Propertxesw

ey = Pl ik

The properties of the conducziors have been calculated in
6.4.2 tn 6.4.4 below.

Increase in lcnqth ﬂue to stranding. When ﬂLrﬁightened

out, each wire in any particular layer of a stranded con-
ductor, except the central wwire, is longer than the strand-
ed conduct:r by ar amount depending on the mean lay ratio
of that layer.

Regigstance and Weight of Conductor. 1In aluminium conductors

steel~-reinforced, the conductivity of the steel core 1is

nejlectsd and the resistance of the conductor is calrulated

with reference to the resistance of aluminum wires only.

The resistance of anv length of stranded conductor is the
gsame length of any one aluminium wire

regisbarce of the

19

gl = = wPlart — -

0.01894

RS oha!

multipl!od by a c:nstant, as given in Table-~V.
NABLE -V STRANDING CORSTANTS
No. of' Wiras - Ciedant Strandiny
i+ in Conducinr N L ____Constants_
Aluminiuam iﬂﬂl Fluminium Steel g;zg;téﬁié
6 1 (a091 1.000 - 0,1061232
6 7 0.091 7.032 0.1692
12 7 12.26  7.032 0.00514
18 } 18,34 1.000 0.05660
24 7 24,50 7.032 0.04253
26 7 26.56 7.032 0.03928
28 7 "8.G1 7.032 0.03649
30 7 30.67 7.0372 0.03408
30 / 6O.67 7.037 0.03408
30 19 30.67 19.15 0.03408
32 19 31.480 0 19.15 ¢ 0.3199
45 7 47 .90 7.032 N0.02271
54 7 53023 7.032 0.01£94
54 3.3 19.15
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7.1

7.2

./

The weight ol cach wire tn a length of stranded
conductor, =«oeep!t the cencral wire, will be greater
Lhan that ot 2n oqual length of straight wire by an
amonnt dependirg on the meén lay ratio of the layer.
Thr total weigirc of any length of a conductor is
therefore obtained by multiplying the weight of an
ocpial length of streight wivre by the appropriate
constant given in Table-V above. The weight of the

steel core and aluminium wires are calculated separate-
rY nnd added f.ogrnther.

Strength of Conductos. The strength of a conductor,
1n Lorms of strenqth of the indiv.dual component wires,
may ko takken Lo bhe Lhe sum of the strengths of the
aluminium wires calculated from the value of the alu-
minium ultimate tensile given in column 2 of Table-I
plus Lthe swin of the strengths of Lhe steel wires cal-
calateaed from Lhe value of the minimam stregs at 1%

exlension given in column 2 of Table-111.

For Ltesting the wltimate tensile strength of a complete
condactor, suitable fikttings shall be applied to the
cnidn of a sample of conductor which shall be not less
than 5 m 1long dand the assembly shall then be pulled in
s sultable tensile machine.  When so tested the conductor
shall withstand at: least 9%% of its Strength, calcoulated

a3 Indicatbted abovoe.

JOITHTS IN IR,

Aluminium W rog

In aluminium econductiors, s:2el-reivforced containing any
numhay of aluminium wives, joint:s in individual alumi-
iwn wires are permitted ia addition to those made in
basne rod or wire beyore final drawing, but no such joints
shall he Jess than 19 m apart in the complete stranded
conductor. Such joints shall be made by resigtance or
cold pressure butt wvelding. They are not required to
fualfill the mechanical requrisnents for unjointed wires,
Joint:s macde hy resistance butt welding shall, subse-
quent Lo welding, be annealed over a distance of at
least 200 mm on evach side of the joint.

Ziuc—-coalbad Eteel Wires

LN N PR A e S

Mo joints of any kind shall te permitted in the zinc-
contaerd stee] wirns other than thonse made by resistance
butt welding in the hage rod hefore drawing.

SITRANDING

The wires used in the copnstruction of an aluminium
conductor. stecl-reinforcad shall, before sltranding,
satisfy il the velvant roquitrements of this spaci-
Cioenalion.



B.2 The lay ratio of the different layers shall be within
the limits given in Table-VI.

TABLE~VI LAY W.TICS

gl . Ay el
e, mgle i = [Nt - il b £

Ratio o
Num~ Alumi- Lay Ratios for Steel Lay Ratios for Aluaminiu
bher nivmn .  Core o . Wirxes
Wires wire . ) v L,ayer Innhermos
dia- ?;nge l;agiies g?ﬁe immed~ fayer of
meter Y€ er léyEr iaﬁely Concucto
to ~ beneath with 3-
steel ountside aluminiu
wire layer wire
dia- - loyer
. meter . R
Alu- . | -
min- St - Min Max Min Max Min Max Min Max Min Max
ium, . eel B - .
6O 1 1.000 -- - - - 10 14 - - - -
£ 7 3,000 13 20 - - LO 14 - -~ - -
2. . 7 < 1.000 13} 28 - - 10 14 - - -
19 .1 ..00c - - =~ 10 :14. 10 16 -~ -
24 7 1.500 13 28 - -~ 10 14 10 16 -~ -
2y . T.1,-86 13 28 - - 10 14 Y0 16 .- -
23 7 L.t25% 13 28 - - 30 14 10 16 - =
30 .7 L1.000 13 28 - - 10 14 10 16 - -
30 19, 1.666 3 28 12 24 10 14 10 16 - -
32 19 1.500 13 28 12 24 10 14 10 16 - e
45 7. 1.500 .13 28 - - 10 14 1016 10 17
54 7 L.000 33 2% -~ -~ 10 14 10 16 10 17
54 19 1.0666 13 28 1. 24 16 14 10 16 10 17
1.3 The ratio of he nominal diapster of the Aluminium wires

to the nominat diameter of ile zinc-coated steel wires

in any particular construcecion of the aluminiumn conductor,
steel~reinforced, shall ~cnform o the appropriate value
gqiven in column |} of Tablc-Vij.

8.4 tn all construction, the successive layers shall' have
opposite directions of lay, the outermost laynr heing
right-handed. The wires in cach layer shall be evenly
and closed stranded.

8.5 In a Vi-wire ateel]l core, the lay ratio of the 1l2Z2-wire
layer shall be nut greater than the lay ratio of the 6-
wire layer. Simlilarly in a conductor having multiple
layers of aluminium wires, the lay ratio of any aluminium

layer stall be grozter than the lay ratio of the aluninium layer
1mmedia aly beneath it.

9 HECHANIC) T TESTS
9.1 Slress ab 17 Extrnaiong

This Loest vabhall be made on zinc—-acoated skhee. wires only.,



e apecimen cut from each of the samples shall be
Aripped in the jaws of a tensile testing machine. A
tond cocresponding o the apporopriate tensile stress
qivne in column 2 of table-ViJ and an extensometer
shall bhe applied on a %0 mie, 200 mm or 250 mm gauge
tongth and sdjusted to the appropriate initial set-
Ling given in column 3 (or 4 or 5) ol table-VI1I.

For wirve of intermediate dizmeter, the initial stress
and the init:al extensomeber setting shall be the same
Aan tthat for Lhe next larger Jdiameter listed in Table-
V1L, . |

The lead ahe)l taen bae incrased uniformly until the
clensometer indicates and axtension of 0.5 mm in 50mm,
C2.00 mm in 200 mm or 2.50 mm in 250 mm. At this point,
Lhe load shall be read, from which ‘the value of the
stress at 1% extension shall be calculated. The, value
obl:ained for the specimen shall be not less than the
appropriate value givne in column 2 of table-I11.

TABLE-VYY  IMITIAL STRESS AMD EXTENSOMETER SETTING FOR
DETERMINATION OF STRESS AT 1% EXTENSION

Hominal  Initial Initial Sntting of Extensometer

Diamelor Stress an mim mm
o keSmw?  dn 50 o dn 200mm | in 250 mn
b .2 10 0.025 0.10 0.125
2. 25 3.0 0.025 .10 0.125
1, 04) 20 0.050 D.20 0.250 "
AJTH 3 N.075 0.30 0.375

D o = = - ek = R —— — P EE oy Lom Ema- memm ol mn sl RS mil - chimmie wm ol P SEE R o m—" — - + wlirmm

Terpery 1o Pont o

This Lest:ahall be made on Hoth aluainlue and stee
wicon prior bo and after cotranding. The breaking load
of the specinen cul frow the sample shall be determined
bvy mesans of o suitablz ternsile testing machine.

e 1rad shell be applied gradually and the rate of
crparalion of tha jaw; of the testing machine shall be
not tess Lhen 25 mn/min and ool greater than 100 mm/min.

when tented belore stranding the ultimate tengile
stvangth of the specimen shall be nobt less thhan the.
appropriate value givne in ¢coluwn 2 of Table-I1 or column
3 of Tabhle~T111. 1

Wheon testea after stranding the ultimate tensile stryength,
¢f the specimen shall not he less than ‘the appropgsiate
valne given in column 3 of Table-1 or column 4 of Table-
1L, ' | |



Ductility Test

Thig teelt shall be wadz on .inc-coated steel wires

only.

(a)  Cne rpecimen cut from eachof the sample shalil e
gripp+d at its ends in two vic=es, one of which
shall be free to move longitudinally during the
test. A small tensile load, not exceeding 2% of
the breaking strergth of the wire, shall be appiied
to the sample during testing. The specimen shall
be twisted by causince one of the vices to revi lve
until fracture occurs and the number of twists
shall be indicated by a counter or other puitable
device., The ralke of twisting shall not exceed
60 rov/min. |

Whea Lested hefore stranding, the number of
“complate twigta hefore fracture oceurs shall be
erquivalent to nobk less than 18 on a length equal
to 100 timen th lianeter of the wirce. The frac-
ture shall show a smooth surface at right angles
to the axis of tho -gire. | - o
When tested after stranding, the number of complete
twliats Defore fracture occurs shall be equivalent
n not less than 16 o a lenath adual +to 100 times
the dlameter of the Wirve. ‘The fracture shall BHOW A&
snmooth suiface at right anglees to the axis of the
wire.

(b))  As an alternabive to the Lersion Lest, an elonga-
Lo test way be wmad: on zine-soirad steal wiren.
The elongation  of one specimon cul I _om each of
the c-mple shall L detreerminad.  The specimen xshall
b straightenad by land and an original gaugae:rlength
of 200 ma shall be rmarkel »nn tie wire. A tenaile
load shall be applied ax ¢desc.ibed in c¢lause 9.2
and the elongibion shalt Le ma2osured after the
Cractured cnds have Led- fitted together. 1€ the
fracture ocunes outsid: the gauge marks, or within
25 mm of efithor mark, ard the required elongaltion
is nob obhtaiucd, the test shall be disredgarde«d and
another test. made. wWheon tested before strancds My,
the elongation shatl be not less than 4%. When

tested alter stranding, the elongation shall he
not less than 2.5%.

1I'-i’0'IE: - The choice b« bveen a Lovsion test: and an
elongation Lest is to b2 at the discretion of rhe
Chanufacturer aud Lne choice of one Lest. or the
coth=2r in no way prejudices the quality of the sten]
used. ! - .

BT ,
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Wrapping Test
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Thias 1rst shall be made on both aluminiywns and zince-
coated steel wiren,

(1) For hluminium Hiroe:

il i - E—-Sirw 0 Sk ool e e bl

One specimen cul: fcom ecacli of the sample of alu-
minium wirce shall be wragped round a mandrel of
diameter equal Lo the wire diameter to form a

¢close helix o) aight Lurns. Six turns shall then
e unwrappaed and a.gain ¢losely wrapped. The wire

shall not hroak or show any cracks.

(1) For Zinc-conied Soee) ives

T ey el gl B shnly, slfind s ol - -+~ 4 w5 -

One srnaciunen cut. from cachef the sample of ziac~
coated stecel wive shall be wrapped round @ mandrel
of diameter oaqital to Lhe wire diameter to form a
close belix of oighi turns. The wire shall not
brealk,

GALVAMILAT G i

Doterinal.lon ol Uciahi 07 Laine-coating

LS el LT | - e R P e T L - el m— e - e "

The spacimen of galv.niz2d wire shall be not less then
300 mm long and the veight ol the spccimen in grams
ahall benot less than its dianeter irm millimeaters multi-
plird Ly 4.,

The apecimen shall bhoe cleaned by dipping into a sultable
solvenl., such as beonrene, and wviperl dry with a clean,
soft ¢loth.

Test Methods

e Il wble Ay agplie =

Reagent:s

(1) Antimony Chilorid2e Solution

ol el + e e i ekl

Dissolve 20 grans of antimony trioxide or 32 grams
of antimony chloride in 1000 ml of hydrochloric acid.

il il F-ET ik wimlas ar mtn

Lo L TR L

(1.1} Hydrochisoric Acid (Spoi: gravity 1.19)

Weright the specianen to Lhe neavest .01 g. The
specim<n shall then b'e stripped of the zlnc-coating
by complete i1masion )n any coavenient voluine of
solutior madn by adding 5 ml 6f the antimony chioride
solution to each 100 aim »f Lydrochlori¢c aclid. The
come enlvtion et ha pen2ctedly used without further
addicion o', antinony chiosride solution, untilt the
time for soocippiue becoma2s inconveniently long.

The tomepratare of strivping solukion shall at no
time excred 384 hNs oo as the violent chemical
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aclion on the =wire hay ceased, the wire shall be
removed from the acid, washed thoroughly in run-
ning water and wiped dry. The diametev of the
wirve «shall then be determined to the nearest

0.025 mm by taking thoe average of two measurements
ALorighl oangleas Lo each other. ” The specimen

shatl Lhen be wveiched Lo the nearest 0.0) g.

gl vt & il iyl r=

Calcu lla i:.irmr_:

Weight of coaling in grams per squarne metre of
sLiripred wire sacface - L1950 d.rx.

r

Waere d = Glameter Ln willimetres of stvipped wire

originat welght - stripped woelght

-
r :t s — - g mae O m B ay  aa = o b el -2 re gl w e g

sLrippoed welgtit’

Tae weight shall be uwot less than the appropriate
value givern 1in column 5 of Table-~IlI.

Tesh of Adheconce of Zinc -coating

r o ml gnaliy de ———— e e S R S —

Zine coated wiyre shall be capable of belng wrapped at a
rabte nobt oxcecding 15 rev/min in a close helix of at
least cighbk turns cound a cylindecical mandrel having a
diameter of four Limas vho diameter of the wire for wires
of diamater upto and including 3.5 wa an.e five time the
drametaer of the wi-e for wires greater than 3.5 mm. The
2inc canting shaill remain Fivmly adherent to the steel
and shatl not crack or flale o svch an extent that any
zing can b ramnoved by rubliing with bharve fingers.

Leslt tor Unitormity of #ipc-Cealing

Fasgl rolution

The coppetr sulphaie colatica shiall b2 wade by discolving

approximataly 1 parie bryer righh of commere al copper

sulphat2 crvysta ¢ o»n 19 10 vvbs by weight of distilled
vabter. lioat mas bhe vl 0 complele the solution shall
be allouel te aont.  the zelation shall then be shakead
with an c.onus of powvderced canric hydroside.  The
presence ol an ovcess off cupvic hydroxide will be shown
by the sod . ment cof this reagont ab the bottom of thn
vessel. The nevtralizod soluafion shall he allowad Lo
stand for ?4 hours and then Ciltered or decanted.

The best solubtiiop shall Lavea specific yvavity of 1.186
at 18970 o adiust A scivtion of dwupropar specific -
gravivy, bl dighiiiod vaner o when Lhe spocilic gravity

s highe and add o 2opper sulpuale solubion of a higher
specifie araviby whoen the tant solution is low in spoci-
frc gravikty., UVire apaciicnr ohall he tastbed in A glags
containe: abk lesast S59 me dnide diamatar Ffor 2.75 mm

dia. wire and z2nalley, ard ak lesst 7% mm inside diametor
for wire targer in i abary fhan 20 TR aee (39, Yhe oy -~



Lainer sha.i be filled with Lresh test solution to

a depth of ¢t least 100 mm. This gquantity.of solution
shall be used for the simultaneous testing of one to
soven test spezimer.;.  The solution shall be discarded
Aafter completion of the test and fresh solution used
for any additional hoste.

10.3.1 The Samplq

r— . rr—i oy ——

The tost apecimon soall be cleaned with a volatile

* organic solvent such as carbouo tetrachloride or benzene,
then rinsed with alcohol and finelly, thoroughly washed
with clean water and wiped dry with clesan cloth. The
spocimens shall b bronght to a temperature of 1509C to
219C prior to beginning of Lhe est.

L0.3.2 Tast Mathod
The test speciwmen shall be immersed in the copper sul-
rhase solution, which shall be maintained at a tempera-
ture of 18+-29C, he gpecimens shall reamin in a fixed
position in the solution for exactly 1 minute. 1f a
1/2 winute dip is specified, it shall be given to the
specimens after completion of all of the 1 min: dips.
'there sha’l be no aygitation of the solution during

| the immersion pericd and Lthe specimen shall not be allow-.
nd to touch cach other or thr <idas of the container.
After such dip, the specimzn shall be washed and wipecd
dry with & c¢lean cloth. The rinse water may be ordilinary
clean ap witer and shaill have a temperature of from 15
o 219C. Iwn coniduccing o series of tests, the rinse
water shall be changed oft2n erough to ensure that it
ls reasonably “reec Trom uo per sulphate. Before re-
turning the anpvcimens to the test solution they shall
he well dreinced of orceses rirse water and wiped dcy
with a cleegn clotb. | :

Suceessive dips of ! min. 2ach shall be continued with
washing and wiping of the test specimens after each dip,
unkil the specimens have withbriodd the required number
of dips specificd in the columin 6 of Table-II1 or until
thie ond point has been reached.

d

L1 RESIOLTIVITY TEST

This lest shall be nads on aluwinium wires only. The
electrical resistanee of specimen shall be measured at
temporature which shall be net less than 109C nor morne
than 309C. 'The measured resistance shall be corraected
to value at 209C bhv means of the formula.

— IE ( ——— RS — l i I . )

Y P

Where 7

il

Tomperature of nzasurement in 9C

. _ O
| S Realﬁtun:e av T

. O
Ron"Resistance at 720 C
and e = {onstank wmass tepperature coefficient
Y . ; : , .
“ of ragsisiiance (=0.00403)
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The resistivibty of 207°C shall then be calculated from
Lhe resislance at 2000, |

The resictance - at 0 'C oshall not exceed 0.028264 ohm,

mne /m.
TISTS BY MAUNFACTUORER

camples ') tests speocilied in clauses 2, 10 and L1
ashall - taken by Uhie manufacturer, before gstrandindg,
from nol less than 10% of the individual lengths of :

b

1.} Alvaninsam 1y o

i1) sinc-cealaod strel wires

which will ba included .n aayone copsignment of stranded

conduchor, For thae lests spoeeifled in clauses 9, 10 &
11 onhe sample suffic ert to provide one tasgt specinen

for each of the appropriate tests, shallbea taken fron

ench of th solechted lengths of wires.

viaual insiction andd veritification of d'mensios shall
he carried ount as roubtine tests on wires and complele

conductnr. The manuFacturer shall) furpiah ceortificate.
given the xresults of the tests made on samples taken in
accprdance with suh-clause l12.1. | '

ACCEPTANCE AND REJIECTIOR

“he manufaciuner shall divide cach consigument inte lots
for ianspection. These lots shall be =0 snlecled that
material in a lob is oF reasonably uniform quality and
as far as possible, s maaufactured at thne same - ine
and under the same conditions.  7The manufachurer shal 1
keep su) Jicient produetict records Lo ensurn Lhat this
can be dons regqulariy. A 1InL may contain any numbear Of
longths uplo a maximua ok 1Hu.

From each 'obt,k veagardless of its size, samples ot W1lree
slial) Le taken at yandom fvom lengths of stranded con-
ductory selected Vroin aoproximabely 10% of ihe lengths
included in apvone consignanenbt.  For the tesls spec i {104
in claruses 9, 10 % 10 one somple sufficient Lo provide
one specinen for aach o7 appropriate tesks shall, be
taken f10n eoach strand £ bhe <onducter in aacn of the
snlectoed lengths.

The 1ol ahall ber e ool ¢ For each Lest, bthe sample
. . . ' -

complics =it Uhes g cnriaemey Lg oot olaases 134 and 1305,

TP in any ot b owoni one cpeciment fag e the sAamnp Lo

shiall be connidierad acopelable for Lhat rosh.

T Lwo oprcimens Fail i any toest, o fuwmther gsample in

accordance with aolavse 13.2, shall be taken {rom thwe

lot, and the particular tes! repeatnd 1 hatve Aare
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no further “ailures Lhie sanple shall be considered
accaptable 'or Lhe tenst.

[{ in any test three or move gspecimens fail, the
antire Jobt shall ba rejected. :

The manufacturer shalt afford to the inspector all
necessary test facililties and assistance for carrying.

out: the tests. Th» facilities shall be provided free
of charge.

PACKING AND HARIHCG

ACSR stranded conductor shall ve supplied on standard
wooden reels as pry [ig 1. The reels shall be made
from high gqnality wood anc shall be of sound construc-

‘tion abple ko withstand “he usual rigours of transpor-

tation and (i~ld construction.  The conmplete peripherxy
of the reels coart from beiny protected by heavy wooden
lagging nailed at eazh end of the reel 'flanges as per
fig 1, gh211 2aluc Lo Lhound by two steel straps. The
wooden reels shall bé g-ver two brush costs of 5 per-
cent pentachlorophienol) solution in oll before winding
of c¢onductor. The condustor shall be wound tightly.

The conductor c«hail be supplied in leghtﬁs specified

in tablec of fiqg 1. aczh reel shall contain either

one or two renqglths only as speciried. A tolerance of
plus or minus & v ceent 1s permitted on the conductor
length., Additionally it shall bhe permissible to gupply
not more then 5 percent of the lengths on any one order
in random Joegthza, none of which shall he shorter than
one third of tiw: nomina) lenrtths., |

The manufacturer «=hal)l! provide the following markings
on the recls in leqgible and indelible letters.

'Y wmualacturer':s nanm: and deslignation

)  Conductor Jdesignation -

3} Address of Rhe conzignee and
purchaosoe ordoer nuabepy

4) Serial nurbor of bl res:l

The manufacturver siall stanmp the following Information
on mwetallic plat=s whiclh s.all he securely nailed to
Lhe real.

L) Size ool dendigr. tian of ACSR stranded
corduc o .

2)  Net weiohlb, btare woichi and gross weight,
in kq.

3) Total tond ity of the conductor on the reel,
LN metran.

1) Serial nuctar f b 2ol

hoth sides of the rael «h- 11 have an arrow mark in-
dicating the divection ¢f volling.

AYl warkings «h- 11 cppesary on ath sides of the reel in
the positionn iadicated in figure 1.

Figs:s 1.
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