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Standard Specification for
H 1
Copper-Clad Steel Wire Strand
This standard is issued under the fixed designation A 460; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.
1. Scope out. The thickness and adherence of the copper cladding on the

composed of a number of round steel, copper-clad wires, foihis specification.

use as guys, messengers, span wires, and for similar purpose$-2 Each wire in the strand shall be of such quality that,
where electrical conductance is not a requirement. when drawn to the size specified in Table 1 and when

as the standard. The values given in parentheses are fépall have the properties and characteristics prescribed in this

information only. specification.
2. Referenced Documents 7. Stranding
2.1 ASTM Standards: 7.1 The strand shall consist of either 3 or 7 wires and, unless
A 902 Terminology Relating to Metallic Coated Steel Prod- Otherwise specified, shall have a left lay with a uniform pitch.
uct In 3-wire strand, the pitch shall be not less than 12 nor more
than 20 times the nominal diameter of the strand. In 7-wire
3. Terminology strand, the pitch shall be not less than 10 nor more than 16

3.1 Definitions: For definitions of terms used in this speci- times the nominal diameter of the strand. A left lay is defined
fication see Terminology A 902. as a counter-clockwise twist away from the observer looking
along the axis of the strand. All wires shall be stranded with
4. Classification uniform tension.

4.1 The strand is classified by the minimum breaking 7.2 All wires in the strand shall lie naturally in their true

strength and number of wires in the strand as stated in Table Rositions in the completed strand, and when the strand is cut,
the ends shall remain in position or be readily replaced by hand

5. Ordering Information and then remain in position. This may be accomplished by any
5.1 Orders for material under this specification shall includemeans or process, such as preforming, post forming, or form
the following information: setting.

5.1.1 Quantity of strand in feet.

5.1.2 Breaking strength and number of wires in strand (4.19' Joints and Splices

and Table 1). 8.1 Joints or splices may be made prior to final wire drawing
5.1.3 Package size of coils or reels from Table 2. in individual finished wires composing the Strand, provided
5.1.4 ASTM designation and year of issue. that such joints or splices have protection from corrosion
equivalent to that of the copper-clad wire itself and that they do
6. Materials and Manufacture not decrease the strength of the finished strand below the

6.1 Each wire in the strand shall be composed of a steel cor@inimum breaking strength shown in Table 1. A joint or splice
made from steel produced by the open-hearth, basic-oxygen, ghall be not closer than 50 ft (15.2 m) to any other wire joint
electric-furnace process with a substantially uniform andor splice in the strand.

continuous copper cladding thoroughly bonded to it through- 8.2 The finished strand shall not be joined or spliced as a
unit, unless specifically permitted by the purchaser.

1This specification is under the jurisdiction of ASTM Committee A5 on 9. Thickness of Copper Cladding
M_etallic Coated Iron_ and Ste_e_l Pr_oducts and is the direct responsibility of subcom- 9.1 The minimum thickness of the copper cladding on wires
mittee A05.12 on Wire Specifications. .

Current edition approved Feb. 15, 1994. Published April 1994. Originally taken from the finished strand shall be not less than that
published as A 460 — 61. Last previous edition A 460 — 68 (1991) specified in Table 3.
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TABLE 1 Physical Properties of Copper-Clad Steel Wire Strands

Minimum Breaking Strength Number of Wires Nominal Diameter of Nominal Diameter of Approximate Weight of
of Strand, Ibf (N) in Strand Strand, in. (mm)A Wires, in. (mm) Strand, 1b/1000 ft (kg/km)
2 200 (9 790) 3 0.164 (4.2) 0.076 (1.93) 49 (73)
4 000 (17 800) 3 0.209 (5.3) 0.097 (2.46) 79 (118)
6 000 (26 700) 3 0.258 (6.6) 0.120 (3.0) 121 (180)
6 000 (26 700) 7 0.237 (6.0) 0.079 (2.01) 122 (182)
8 000 (35 600) 7 0.276 (7.0) 0.092 (2.34) 166 (247)
10 000 (44 500) 7 0.303 (7.7) 0.101 (2.6) 200 (298)
12 500 (55 600) 7 0.345 (8.8) 0.115 (2.9) 259 (385)
14 000 (62 300) 7 0.360 (9.1) 0.120 (3.0) 283 (421)
16 000 (71 200) 7 0.386 (9.8) 0.128 (3.3) 324 (482)
18 000 (80 100) 7 0.414 (10.5) 0.138 (3.5) 374 (557)
20 000 (89 000) 7 0.438 (11.1) 0.146 (3.7) 418 (662)

A This diameter is given for the purpose of information and as a guide for the size of fittings, hardware, etc.

TABLE 2 Lengths of Strand in Coils and on Reels improper socketing of a specimen, the results of the test shall
Approximate Length of be disregarded and another sample from the same coil or reel
Strand
Minimum Breaking Strength of Strand, Ibf (N) shall be tested.
In Caoil, On Reel,
ft (m) ft (m) 12. Elongation
2 200 (9790) 1000 (305) 10 000 (3050) )
4 000 (17 800) 500 (152) 10 000 (3050) 12.1 The elongation shall be not less than 1.5 % and shall be

6 000 to 10 000, incl (26 700 to 44 500, incl) 500 (152) 5 000 (1520) ;

12 500 to 20 000, incl (55 600 to 89 000, incl) 250 (76) 5 000 (1520) r_n?asured ona gage length of not less tha_n 2.4 _|n. (610 mm) of
12 500 to 20 000, incl (55 600 to 89 000, incl) 500 (152) ... (... flnlshed. strand which does pot contain wire joints or splices.
Elongation shall be determined by measurements made be-

tween the jaws of the testing machine or by an extensometer at

TABLE 3 Minimum Thickness of Copper Cladding the option of the manufacturer, unless otherwise agreed upon at
Nominal Diameter of Clad Wires in Thickness of Copper the time of purchase.
the Strand, in. (mm) Cladding, min, in. (mm)

12.2 When the elongation is so determined, the gage length

0050 100,099 ((21'250“:025533) 0008 ggig% shall be the distance between the jaws of the testing machine
0.120 t0 0.139 (3.048 to 3.531) 0.006 (0.152) when a load equal to 10 % of the minimum breaking strength
0.140 to 0.149 (3.556 to 3.785) 0.007 (0.178) shall have been applied, and the final length shall be the

distance between the jaws at the time of fracture of any wire.
The fracture shall be between the jaws of the testing machine
9.2 The copper thickness shall be determined by either o&nd not closer than 1 in. (25.4 mm) to either jaw, otherwise the
the following: test shall be disregarded.
9.2.1 By direct measurements of cross sections of the wires, 12.3 When used, the extensometer shall be attached to the
the ends of the specimens having been ground smootliest specimen at a tension load equal to 10 % of minimum
polished, and etched before being measured miCI’OSCOpica”b,reaking strength. The elongation shall be observed while

or _ S applying a tension load to the specimen, and the reading when
9.2.2 By means of a suitable electrical indicating instrumenfracture occurs shall be taken as the elongation of the speci-
operating on the permeameter principle. men. Tests in which the extensometer reading is less than

) 1.5 %, but in which the fracture does not occur between the
10. Sampling two attachments of the extensometer to the specimen, shall be
10.1 For the purpose of inspecting the strand, tests shall bgisregarded.
made on representative samples. For lots of 10 000 b (4536 15 4 additional samples shall be taken from the same coil

kg) or less, two samples shall be taken from separate reels gt ree| when the previous tests are to be disregarded as stated
coils in the lot, except that only one sample shall be requireg, 152 2 and 12.3.

where the total length of the strand is 5000 ft (1524 m) or less.
For lots over 10 000 Ib (4536 kg) one sample from each 10 0093 Torsion Test
Ib (4536 kg) or fraction thereof shall be taken, but the 3. Torsion Tes

minimum number of samples shall be three. 13.1 Specimens of finished wires taken before stranding
shall withstand without fracture not less than 20 twists in a

11. Breaking Strength length equivalent to 100 times the nominal diameter of the
11.1 The breaking strength of the finished strand shall be ngtPecimen. The rate of applying the twists shall be approxi-
less than that specified in Table 1. mately 15 turns per minute, all twists to be made in the same

11.2 When the breaking strength is below the minimumdirection.
specified, the cause of which may have been due to slipping of 13.2 Wire specimens shall be twisted to destruction and
the specimen in the jaws of the testing machine, breakinghall not reveal any seams, pits, slivers, or surface imperfec-
within the jaws or within 1 in. (25.4 mm) of the jaws, or the tions such that performance of the str@@@umgmed.
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