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periodic review and are kept up to date by the issue of amendments or new editions as necessary. It is important

therefore that Standards users ensure that they are in possession of the latest edition, and any amendments thereto.

Full details of all Australian Standards and related publications will be found in the Standards Australia Catalogue

of Publications; this information is supplemented each month by the magazine ‘The Australian Standard’, which

subscribing members receive, and which gives details of new publications, new editions and amendments, and of

withdrawn Standards.

Suggestions for improvements to Australian Standards, addressed to the head office of Standards Australia, are

welcomed. Notification of any inaccuracy or ambiguity found in an Australian Standard should be made without
delay in order that the matter may be investigated and appropriate action taken.

This Standard was issued in draft form for comment as DR 87099.
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PREFACE

This Standard was prepared by the Standards Australia Committee on Overhead Lines to supersede all
three parts of AS 1220, Aluminium conductors steel reinforced for overhead power transmission purposes:

Part 1: 1973  Galvanized steel reinforced (ACSR/GZ)

Part 2: 1973  Aluminized steel reinforced (ACSR/AZ)

Part 3: 1973  Aluminium-clad steel reinforced (ACSR/AC)

The Standard deals with composite conductors made with aluminium or aluminium alloy wires, reinforced

with steel wires. Three types of steel wire are included as alternatives, i.e. zinc-coated (GZ),
aluminium-coated (AZ) or aluminium-clad (AC).

In addition, the Standard provides for specific wire sizes in the range 1.60 mm to 4.75 mm, with a range

of standard sizes of stranded construction conductors. Furthermore it provides for a range of new
conductors containing steel and aluminium alloy wires which reflect actual usage of conductors throughout
Australia.

This edition of the Standard differs from AS 1220—1973 as follows:

(a) In determining conductor sizes, a range of wire sizes has been provided similar to the range of wires
specified in the 1973 edition, but facility is also provided for conductors with other dimensions to
be supplied by reference to this Standard.

(b) To assist users in selecting the most suitable conductor for a particular application, the calculated
equivalent aluminium area, conductor breaking load, and d.c. resistance for the standard conductors

are given.
(c) Section 2: Wire sizes have been rationalized.
(d) Section 3: The number of standard sizes, especially in the alloy range has been reduced and
preferred sizes are indicated.
(e) Section 4: For test purposes, requirements have been added to sequentially identify wire and

conductor during production.

() Appendix B: Now includes the theoretical basis for the calculation of modulus of elasticity and
coefficient of linear expansion.

(9) Appendix E: The code name system has been changed to permit the identification of alloy
conductors by reference to existing ACSR code names.

(h) Appendix F: This new Appendix has been included which highlights items which should be
specified by the purchaser or agreed between purchaser and manufacturer at the time

of order.
In the preparation of this Standard, reference was made to the following Standards:
IEC 207 Aluminium stranded conductors
IEC 208 Aluminium alloy stranded conductors (aluminium-magnesium-silicon)
IEC 210 Aluminium alloy conductors, steel reinforced
IEC 468 Method of measurement of resistivity of metallic materials

ASTM B 341  Aluminium coated (aluminized) steel core wire for aluminium conductors, steel
reinforced ACSR/AZ

ASTM B 498M Zinc-coated (galvanized) steel core wire for aluminium conductors, steel reinforced,
ACSR (Metric)

ASTM B502  Aluminium-clad steel core wire for aluminium conductors, aluminium-clad steel
reinforced

SS 42408 13 Aluminium alloy wire for stranded conductors for overhead lines
Acknowledgment is made of the assistance received from those sources.
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Users of Standards are reminded that copyright subsists in all Standards Australia publications and software. Except where the Copyright Act
allows and except where provided for below no publications or software produced by Standards Australia may be reproduced, stored in a
retrieval system in any form or transmitted by any means without prior permission in writing from Standards Australia. Permission may be
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Standards Australia will also permit the inclusion of its copyright material in computer software programs for no royalty payment
provided such programs are used exclusively in-house by the creators of the programs.
Care should be taken to ensure that material used is from the current edition of the Standard and that it is updated whenever the Standard is
amended or revised. The number and date of the Standard should therefore be clearly identified.

The use of material in print form or in computer software programs to be used commercially, with or without payment, or in commercial
contracts is subject to the payment of a royalty. This policy may be varied by Standards Australia at any time.
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AS 3607—1989

STANDARDS AUSTRALIA

Australian Standard
Conductors—Bare overhead, aluminium and aluminium alloy—Steel reinforced

SECTION 1. SCOPE AND GENERAL

1.1 SCOPE. This Standard specifies requirements and
tests for composite bare electrical conductors for
overhead power transmission purposes, incorporating
aluminium or aluminium alloy wires and steel wires in
their construction.
1.2 NOMENCLATURE. Aluminium and aluminium
alloy conductors steel reinforced covered by this
Standard include the following types, with the code for
each in parentheses:
(@ Aluminium 1350, zinc-coated (galvanized) steel
reinforced (ACSR/GZ)".
(b)  Aluminium 1350, aluminium-coated (aluminized)
steel reinforced (ACSR/AZ) 2
(¢) Aluminium 1350, aluminium-clad steel reinforced
(ACSR/AC)-.
(d) Aluminium alloy 1120, zinc-coated (galvanized)
steel reinforced (AACSR/GZ/1120).
(e) Aluminium alloy 1120, aluminium-coated
(aluminized) steel reinforced (AACSR/AZ/1120).
(f)  Aluminium alloy 1120, aluminium-clad steel
reinforced (AACSR/AC/1120).
() Aluminium alloy 6201A, zinc-coated (galvanized)
steel reinforced (AACSR/GZ/6201)’.
(h)  Aluminium alloy 6201A,  aluminium-coated
(aluminized) steel reinforced (AACSR/AZ/6201) *
(i)  Aluminium alloy 6201A, aluminium-clad steel
reinforced (AACSR/AC/6201) 3
NOTES:
1. A list of code names which may be used to refer to a specific
type and construction of conductor is given in Appendix E.
2. An additional suffix may be used, as follows: */1350” for (a), (b)
and (c).
3. The suffix ‘A’ has been omitted from the conductor code for (g),
(h) and (i).
1.3 REFERENCED DOCUMENTS.  The following
documents are referred to in this Standard:
AS
1391 Methods for tensile testing of metals
1442 Carbon steels and carbon-manganese steels —
Hot-rolled bars and semi-finished products
1650 Galvanized coatings
1852 International electrotechnical vocabulary
2505 Methods for bend and related testing of metals
2505.5 Part 5: Torsion and wrapping tests on wire
2848 Aluminium and aluminium alloys —
Compositions and designations
2848.1  Part 1: Wrought products
2857 Timber drums for insulated electric cables and
bare conductors
C365 Drums for bare stranded conductors
C365.11  Part II: Metal drums
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IEC

468 Methods of measurement of resistivity of
metallic materials

ASTM

D566  Dropping point of lubricating grease

1.4 DEFINITIONS. For the purpose of this Standard,
the definitions in AS 1852 and those below apply.

1.4.1 Wire — A solid circular component from which
stranded conductor is constructed.

1.4.2 King wire  — a central core wire having a
nominal diameter larger than that of the surrounding
wires.

1.4.3 Conductor —a finished circular stranded
conductor consisting of seven or more wires laid up
together.

1.4.4 Diameter — the mean of two measurements at
right angles taken at any one cross-section.

1.4.5 Direction-of-lay — the direction of lay is defined
as right-hand or left-hand, as follows:

(a) Right-hand lay — the slope of the wires is in the
direction of the central part of the letter Z when the
conductor is held vertically.

(b) Left-hand lay — the slope of the wires is in the
direction of the central part of the letter S when the
conductor is held vertically.

1.4.6 Lay ratio — the ratio of the axial length of a

complete turn of the helix formed by an individual wire

in a conductor, to the external diameter of the helix.

1.4.7 Breaking load — the maximum load obtained in

a tensile test.

1.4.8 Ultimate tensile stress ~ — the breaking load
divided by the original cross-sectional area of the test
wire.

1.4.9 Ungreased conductor — a conductor which is
dry and free from grease, other than a light residue of
wire drawing lubricant that may be on the wires.

1.4.10 Partly greased conductor = — a conductor of
more than seven wires in which grease is applied only to
the steel portion.

1.4.11 Fully greased conductor ~ — a conductor in
which grease is applied to all wires with the exception of
the outermost layer.

1.4.12 Surface fracture — a crack on the surface of a
wire visible to an observer with normal or corrected
vision.

1.4.13 Spool — a container of wire which is to be

installed on a stranding machine to manufacture the
conductor.
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SECTION 2. MATERIAL REQUIREMENTS AND WIRE PROPERTIES

2.1 GENERAL The conductor shall be constructed of
aluminium or aluminium alloy wires reinforced with steel
wires having the properties specified herein.

The conductor may contain grease for additional
protection against corrosion.

It is not intended that wires from a conductor purporting
to comply with this Standard should be subjected to
chemical analysis.

2.2 MATERIALS.

2.2.1 Aluminium and aluminium alloys. The
aluminium and aluminium alloys shall comply with the
alloy designations 1350, 1120 and 6201A, the
compositions of which are specified in AS 2848.1.

2.2.2 Steel.

2.2.2.1 General. The base metal for steel reinforcing

wire shall be fully-killed steel in accordance with

AS 1442. The wire shall be zinc-coated (galvanized-

GZz), alumi nium-coated (aluminized-A Z)  or
aluminium-clad (AC).

2.2.2.2 Zinc-coated steel. The wire shall be zinc-coated,
using either the hot dip or electrolytic process, and the
coating shall comply with the relevant requirements of
Clause 4.3.1. If the hot-dip galvanizing process is used,
the purity of the zinc fed into the bath shall be not less
than 98.5 percent. The wire before coating shall not be
copper plated.

2.2.2.3 Aluminium-coated steel. The aluminium used

for aluminium coating shall conform to the following
impurity limits;

Copper 0.10 % max.
Iron 0.50 % max.
The coating shall comply with the relevant requirements
of Clause 4.3.2.

2.2.2.4 Aluminium-clad steel. The aluminium used for
the cladding shall conform to the following impurity
limits:

Copper 0.05% max.
Copper plus silicon plus iron 0.50% max.
The coating shall comply with the relevant requirements
of Clause 4.3.3.

2.2.3 Grease. Grease, used for additional corrosion

protection, shall have a drop point of not less than 120°C
determined in accordance with ASTM D 566, (see
Appendix F).

2.3 WIRE PROPERTIES.

2.3.1 General. Before stranding all wires shall have a
round cross-section within the limits specified in

Table 2.1. Tables 2.2 to 2.7 list standard wire sizes. For
non-standard sizes, the wires shall meet the dimensional
tolerances of Table 2.1 and have a minimum ultimate
tensile stress corresponding to that of the next larger
standard wire size.

Joints in wires shall comply with Clause 3.3. Joints may
be made in the base rod or wire before final drawing.

TABLE 2.1
TOLERANCE ON DIAMETER OF WIRES

Tolerance on measurements, with
reference to standard diameter

Material Standard diameter Mean diameter Ovality (difference
between max. and min. at
mm same cross-section)
Aluminium and All diameters +1% 2%
aluminium alloy
Zinc-coated steel and 52.85 +3%, -2% 5%
aluminium-coated steel >2.85 +2% 4%
Aluminium-clad 82.5 +0.04 mm 3%
steel >2.5 +1.5% 3%
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use, it is intended that these tolerances be used in gauging the uniform areas of the coated wire.
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AS 3607—1989 6
2.3.2 Aluminium and aluminium alloy wires. 2.3.2.4 Constant-mass temperature coefficients of
2.3.2.1 General. The required properties of standard resistance ((.). The constant-mass  temperature
sizes of aluminium and aluminium alloy wires are given coefficients of resistance of aluminium and aluminium
in Tables 2.2 to 2.4 inclusive. alloy wires at 20°C, measured between two potential
Standard values adopted for the basic properties of points rigidly fixed to the wire, are taken to be:
aluminium and aluminium alloy wires for the purposes Aluminium 1350  0.004 03 °
- : . er °C
of this Standard are set out in Clauses 2.3.2.2 t0 2.3.2.6. P
2.3.2.2 Density. The density of aluminium and Aluminiumalloy 1120 0.003 90 per °C
aluminium alloy wire is taken as 2700 kg/m’at 20°C. Aluminium alloy ~ 6201A 0.003 60 per °C
2.3.2.3 Resistivity. The maximum values of resistivity 2.3.2.5 Modulus of elasticity. The modulus of elasticity
at 20°C of the aluminium and aluminium alloy wires are of aluminium and aluminium alloy wires is taken as
taken to be: 68 GPa.
Aluminium 1350  0.0283 » - usase=.M 2.3.2.6 Coefficient of linear expansion. The coefficient
of linear expansion of aluminium and aluminium alloy
Aluminiumalloy 1120  0.0293 « . vs4s6=.m wires is taken as 23.0 - 10°per °C.
Aluminium alloy 6201A 0.0328 - .usas6=.m
TABLE 2.2
PROPERTIES OF ALUMINIUM 1350 WIRES
1 2 3 4 5 6 7 8
Cross-sectional Mass per Minimum Minimum Maximum
Diameter area per km* breaking load ultimate d.c. resistance
tensile stress | per km at 20°C*
Std. Max. Min.
mm mm mm mm’kg kN MPa &
1.75 1.768 1.733 2.405 6.49 0.445 185 11.8
2.50 2.525 2475 4.909 13.3 0.859 175 5.76
2.75 2.778 2.723 5.940 16.0 1.01 170 4.76
3.00 3.030 2.970 7.069 19.1 1.20 170 4.00
3.25 3.283 3.218 8.296 224 1.37 165 3.41
3.50 3.535 3.465 9.621 26.0 1.59 165 2.94
3.75 3.788 3.713 11.04 29.8 1.77 160 2.56
4.75 4.798 4.703 17.72 47.8 2.84 160 1.60
* Tabulated values are based on the standard diameters given in Column 1 and are given for information only.
TABLE 2.3
PROPERTIES OF ALUMINIUM ALLOY 1120 WIRES
1 2 3 4 5 6 7 8
Cross-sectional Mass per Minimum Minimum Maximum
Diameter area* per km* breaking load* ultimate d.c. resistance
tensile stress | per km at 20°C*
Std. Max. Min.
'é mm mm mm mm? kg kN MPa &
g 2.50 2.525 2.475 4.909 13.3 1.23 250 5.97
o 2.75 2.778 2.723 5.940 16.0 1.49 250 4.93
® 3.00 3.030 2.970 7.069 19.1 1.77 250 4.14
5 3.25 3.283 3.218 8.296 224 2.07 250 3.53
% 3.50 3.535 3.465 9.621 26.0 231 240 3.05
o 3.75 3.788 3.713 11.04 29.8 2.65 240 2.65
% 4.75 4.798 4,703 17.72 47.8 4.08 230 1.65
x
o * Tabulated values are based on the standard diameters given in Column 1 and are given for information only.
z
'_
©}
x
>
o
e}
Q
9]
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Q
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<
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7 AS 3607—1989
2.3.3 Steel wires. 2.3.3.4 Constant-mass temperature coefficient of
2.3.3.1_ General_. Thg required properties of standard resistance (). The constant-mass ~ temperature
steel wires are given in Tables 2.5, 2.6 and 2.7. coefficient of resistance of steel wire at 20°C, measured
Standard values adopted for the basic properties of steel between two potential points rigidly fixed to the wire,
wires for the purposes of this Standard are set out in are taken to be:
Clauses 2.3.3.2 t0 2.3.3.6. Zinc-coated (GZ) 0.0044 per °C
2.3.3.2 Density. The density of steel wire at 20°C is Aluminium-coated (AZ)  0.0044 per °C
taken to be: Aluminium-clad (AC) 0.0036 per °C
Zinc-coated (GZ) 7800 kg/m? 2.3.3.5 Modulus of elasticity. The modulus of elasticity
Aluminium-coated (AZ) 7600 kg/m* of steel wire is taken to be:
Aluminium-clad (AC) 6590 kg/m’ Zinc-coated (GZ) 193 GPa
2.3.3.3 Resistivity. The resistivity of steel wire varies Aluminium-coated (AZ) 193 GPa
considerably with steel quality, tensile strength, and Aluminium-clad (AC) 162 GPa
coating/cladding thickness. Maximum values at 20°C are 2.3.3.6 Coefficient of linear expansion. The coefficient
ta.ken to be: of linear expansion is taken to be:
Zinc-coated (GZ) 0.17 - vsase=.M Zinc-coated (GZ) 11.5 - 10°per °C
Aluminium-coated (AZ) ~ 0.15 «..u84362.M Aluminium-coated (AZ)  11.5- 10°per °C
Aluminium-clad (AC) 0085 ... s4s6=.m Aluminium-clad (AC)  12.9 - 10°per °C
TABLE 24
RROR T o —ese XTI TN I
Cross-sectional | Mass per km* Minimum Minimum Maximum
Diameter area* breaking load* ultimate d.c. resistance
tensile stress | per km at 20°C*
Std. Max. Min.
2 1 [N W TP X

LLLLAN LLLLLN LLRLAN LLRLA) Y LAVA ) TVIT ot

3.00 3.030 2.970 7.069 19.1 2.09 295 4.64

350 3.535 3.465 9.621 26.0 2.84 295 3.41

3.75 3.788 3.713 11.04 29.8 3.26 295 2.97

* Tabulated values are based on the standard diameters given in Column 1 and are given for information only.

TABLE 2.5
DDﬁDEFu’_'.EQ QL ZINC (‘ﬁI\TEF\ TEE' “; ;; lA_I.R'EQ
1 2 2 4 =~ & 7 fa
1 2 3 4 5 6 7 8
Cross-sectional | Mass per km* Minimum Minimum Maximum
Diameter area* breaking load* ultimate d.c. resistance
tensile stress | per km at 20°C*
Std. Max. Min.
2 1 AN MDD~ &
LLRLLL LLRLLL LLRLAL LARLLL) Y Ty TV Tt
1.60 1.648 1.568 2.011 15.7 2.80 1390 85
1.75 1.803 1.715 2.405 18.8 3.34 1390 71
2.25 2.318 2.205 3.976 31.0 5.21 1310 43
2.50 2.575 2.450 4.909 383 6.43 1310 35
2.75 2.833 2.695 5.940 46.3 7.78 1310 29
3.00 3.060 2.940 7.069 55.1 9.26 1310 24
3.25 3.315 3.185 8.296 64.7 10.9 1310 20
3.50 3.570 3.430 9.621 75.0 12.6 1310 18

e 02T AR TL O
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