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Standard Specification for
Concentric-Lay-Stranded Copper-Clad Steel Conductors

This standard is issued under the fixed designation B 228; 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.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope 3.1.4 Direction of lay of outer layer, if other than left-hand

1.1 This specification covers bare concentric-lay-strande&S€e 6-3); _
conductors made from bare round copper-clad steel wires for 3-1.5 When physical tests shall be made (see 8.2);
general use for electrical purposes. 3.1.6 Package size (see 13.1); . .

1.2 For the purpose of this specification, conductors are 3-1.7 Special package marking, if required (Section 12);
classified as follows: Grade 40 HS, Grade 30 HS, and Grade 30 3-1.8 Lagging, if required (see 13.2); and
EHS. 3.1.9 Place of inspection (Section 14).

1.3 The values stated in inch-pound units are to be regarded 3-2 In addition, Supplementary Requirements shall apply

as the standard. The values given in parentheses are in Sl uni@ly when specified by the purchaser in the inquiry, contract, or
purchase order for direct procurement by agencies of the U. S.

2. Referenced Documents Government (S1, S2, and S3).

2.1 The foI_Iowmg documents of the issue in gffec_t on the4_ Material for Wires
date of material purchase form a part of this specification to the

extent referenced herein: 4.1 The purchaser shall specify the grade of wire to be used
2.2 ASTM Standards: in the conductor. _
B 227 Specification for Hard-Drawn Copper-Clad Steel 4.2 Before stranding, the copper-clad steel wire shall meet
Wire? all the requirements of Specification B 227.
B 354 Terminology Relating to Uninsulated Metallic Elec- 4-3 All wires in the conductor shall be of the same grade and
trical Conductord quality.

2.3 ANSI Standards:

C 42 Definitions of Electrical Ternis % Jomts_ ) ] o o
2.4 National Institute of Standards and Technology: 5.1 Joints or spllce_s may be ma_de in the flnls_hed individual
NBS Handbook 100—Copper Wire Tabfes copper-clad steel wires composing concentric-lay-stranded
conductors, using more than three wires provided that such
3. Ordering Information joints or splices have a protection equivalent to that of the wire
3.1 Orders for material under this specification shall includdtSelf and that they do not decrease the strength of the finished
the following information: stranded conductor below the minimum breaking strength
3.1.1 Quantity of each size and grade; shown in Table 1. Such joints or splices shall be not closer than

3.1.2 Conductor size: approximate diameter in fractions oP0O ft (15 m) to any other joint in the same layer in the
an inch, or number and AWG size of individual wires (Sectionconductor (Note 1).

7 and Table 1); Note 1—Joints or splices in individual copper-clad steel wires in their
3.1.3 Grade (see 1.2 and Table 1); finished size are made by electrical butt welding. Two types of joints are
used and are described as follows:
(@) Weld-Annealed JointsAfter butt welding, the wire is annealed for
a distance of approximately 5 in. (127 mm) on each side of the weld. The
*This specification is under the jurisdiction of ASTM Committee BO1 on weld is then protected from corrosion with a snug fitting seamless copper
Electrical Conductors and is the direct responsibility of Subcommittee B01.06 orsleeve which extends at le&tin. (9.5 mm) on each side of the weld and
Composite Conductors. ) ) . which is thoroughly sealed to the wire with solder. The wall thickness of
Current edition approved April 10, 2002. Published May 2002. Originally the sleeve is at least 10 % of the radius of the wire.

p”E'fﬂﬁSa?ngoizgf;\‘;% Ié?;;g;?;grz; ggon B228-98. This joint has a tensile strength of approximately 60 000 psi (415 MPa).
3 Available from American National Sta.nda.lrds Institute, 11 W. 42nd St. l3thThiS is less than the strength of the individual wires, but an allowance is

Floor, New York, NY 10036. made for this in the rated strength of the conductor as a whole. The
4 Available from National Institute of Standards and Technology, (NIST), completed conductor when containing such joints is required to have the
Gaithersburg, MD 20899. full rated strength.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.


https://standards.iteh.ai/catalog/standards/sist/5a6a7bcb-1d1f-4875-a5ba-f551276e638f/astm-b228-02

B 228

ulf
TABLE 1 Construction Requirements and Breaking Strength of Concentric-Lay-Stranded Copper-Clad Steel Conductors

Note 1—Metric Equivalents—For diameter, 1 in. = 25.40 mm (round to 4 significant figures); for breaking strength, 1 Ib = 0.45359 kg (round to 4
significant figures).

Size Designation Rated Breaking Strength, min, Ib?
Conductor Diameter, in.A
Inch® AWGP Grade 40 HS Grade 30 HS Grade 30 EHS
Vz 19 No. 5 0.910 50 240 55 570 66 910
%16 19 No. 6 0.810 41 600 45 830 55 530
2%3 19 No. 7 0.721 34 390 37 740 45 850
2l 19 No. 8 0.642 28 380 31 040 37 690
%6 19 No. 9 0.572 23 390 25 500 30 610
7 No. 4 0.613 22 310 24 780 29 430
%6 7 No. 5 0.546 18 510 20 470 24 650
Y2 7 No. 6 0.486 15 330 16 890 20 460
16 7 No. 7 0.433 12 670 13 910 16 890
s 7 No. 8 0.385 10 460 11 440 13 890
%Y 7 No. 9 0.343 8 616 9 393 11 280
%6 7 No. 10 0.306 7 121 7 758 9 196
3 No. 5 0.392 8 373 9 262 11 860
3 No. 6 0.349 6 934 7 639 9 754
3 No. 7 0.311 5 732 6 291 7 922
3 No. 8 0.277 4 730 5 174 6 282
3 No. 9 0.247 3 898 4 250 5 129
3 No. 10 0.220 3 221 3 509 4 160
3 No. 12 0.174 2 236

A Diameter of circumscribing circle.

B Breaking loads of 7-wire and 19-wire conductors are taken as 90 % of the sum of the breaking loads of the individual wires; breaking load of 3-wire conductors is taken
as 95 % of the sum of the breaking loads of the individual wires.

€ The designation “Inch” is the approximate diameter in proper fraction of an inch.

P The designation of “AWG” is a combination of the number of wires each of the American Wire Gage size indicated by “No.”

TABLE 2 Density of Copper-Clad Steel

Units Grade 40 Density at 20°C Grade 30 Density at 20°C
Grams per cubic centimetre 8.24 8.15
Pounds per cubic inch 0.2975 0.2944
Pounds per circular mil-foot 0.0000028039 0.0000027750

This type of joint is but slightly larger than the wire itself and is 6.5 All wires in the conductor shall lie naturally in their true
applicable for 7, 12, and 19-wire stranded conductors. positions in the completed conductor. They shall tend to remain
(b) Compression-Weld JoirtsCompression-weld joints differ from position when the conductor is cut at any point and shall

weld-annealed joints in that the wire is not annealed after the butt-weldin . . . .
operation but is reinforced with a hard-drawn, seamless, silicon-tin bronz ermit restranding by hand after being forcibly unraveled at the
nd of the conductor.

sleeve which is applied by means of a hydraulic compressor over the wel&
This sleeve is covered with solder so as to completely seal the ends. Thes,e Construction

sleeves have a wall thickness of 25 to 50 % of the radius of the wire, ) ) )
depending on the wire size. Their use is usually limited to 3-wire 7.1 The numbers and diameters of the wires in the

conductors where the relatively large diameter is not objectionable. Thisoncentric-lay-stranded conductors shall conform to the re-
joint develops the full strength of the wire. guirements prescribed in Table 1 (Note 2 ).

6. Lay Note 2—For definitions of terms relating to conductors, reference

. . should be made talf ANSI C42.35-latest revision an@) Terminolo
6.1 For 3-wire conductors the preferred lay ig46mes the 83;4_ ! Vs X nology

outside diameter, but the lay shall not be less than 14 times nor
more than 20 times this diameter. 8. Physical and Electrical Tests

6.2 For 7- and 19-wire conductors the preferred lay i813 8.1 Tests for physical and electrical properties of wires
times the diameter of that layer, but the lay shall not be lessomposing concentric-lay-stranded conductors made from
than 10 nor more than 16 times this diameter. copper-clad steel wire shall be made before stranding.

6.3 The direction of lay of the outer layer shall be left-hand 8.2 At the option of the purchaser, tension and elongation
unless the direction of lay is specified otherwise by thetests before stranding may be waived and the complete

purchaser. conductors may be tested as a unit. The breaking strength of the
6.4 The direction of lay shall be reversed in consecutiveconductors so tested shall be not less than that required in Table
layers. 1.
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