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INTERNATIONAL

Standard Specification for
Bunch-Stranded Copper Conductors for Electrical
Conductors *

This standard is issued under the fixed designation B 174; 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 ANSI C42.35 Definitions of Electrical Terms

1.1 This specification covers bare bunch-stranded condu%; Classification
tors made from round copper wires, either uncoated or coated ] o
with tin, lead, or lead-alloy for use as electrical conductors 3-1 For the purpose of this specification bunch-stranded
(Explanatory Note 1 and Explanatory Note 2). conductors are classified as shown in Table 1.
_ 1.2 C;oated wires shall_mclude only.those wires with fm-4' Ordering Information
ished diameters and densities substantially equal to the respec- i ) o )
tive diameters and densities of uncoated wires. 4.1 Orc!ers.for mate_rlal under this specification shall include
1.3 The values stated in inch-pound or SI units are to bdhe following information:
regarded separately as standard. Each system shall be used-1-1 Quantity of each size and class,
independently of the other. Combining values form the two 4:1.2 Conductor size: circular-mil area or AWG (see 7.1),
systems may result in nonconformance with the specification. 4-1-3 Class (Section 3 and Table 2), _
For conductor sizes designated by AWG or kemil, the require- 4.1.4_ Whether coated or uncoated; if coated, designate type
ments in S| units have been numerically converted fronf! coating (see 11.1),
corresponding values, stated or derived, in inch-pound units. 4-1-5 Maximum length of lay (see 6.3),
For conductor sizes designated by SI units only, the require- 4-1.6 Whether separator is required (see 7.2),

ments are stated or derived in S| units. 4.1.7 Package size (see section 15.1), _
4.1.8 Special package marking, if required (Section 14), and
2. Referenced Documents 4.1.9 Place of inspection (Section 13).

2.1 The following documents of the issue in effect at the5_ Joints

time of reference form a part of this specification to the extent L i
referenced herein: 5.1 Necessary joints in wires shall be made in accordance

2 2 ASTM Standards: with accepted commercial practice.

B 3 Specification for Soft or Annealed Copper Wire 5.2 Joints shall be so constructed and so disposed through-
B 33 Specification for Tinned Soft or Annealed CopperOUt the conductor that the diameter or configuration of the
Wire for Electrical Purposés completed conductor is not substantially affected, and so that
B 172 Specification for Rope-Lay-Stranded Copper conlihe flexibility of the completed conductor is not adversely
ductors Having Bunch-Stranded Members, for Electrica@ffécted:
Conductor$ 6
B 189 Specification for Lead-Coated and Lead-Alloy- _ o .
Coatedpsoft Copper Wire for Electrical Purpdses y 6.1 Conductors of the same size and description furnished

B 263 Test Method for Determination of Cross-Sectional®" One order shall have the same lay. :
Area of Stranded Conductdrs 6.2 The direction of lay shall be at the option of the

; : ; : _manufacturer unless otherwise specified.
Bt?iigl Ef::;gg:g%y Relating to Uninsulated Metallic Elec 6.3 Unless otherwise specified by the purchaser, the length
23 American National Standard: of lay of bare or coated bunch-stranded conductors shall
conform to the requirements of Column B of Table 2.
6.4 When specified, for constructions other than those listed
in FootnoteA of Table 2, the length of lay shall conform to the

1 This specification is under the jurisdiction of ASTM Committee BO1 on requirements of Column A of Table 2.

Electrical Conductors and is the direct responsibility of Subcommittee B01.04 on

Conductors of Copper and Copper Alloys.
Current edition approved Oct. 10, 2002. Published December 2002. Originally —————————

approved in 1941. Last previous edition approved in 1995 as B 174 — 95. 2 Available from American National Standards Institute, 25 West 43rd Street,
2 Annual Book of ASTM Standardgol 02.03. New York, NY 10036.
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TABLE 1 Classification and Construction Requirements of Bunch-Stranded Conductors A

Classification, Size, and Minimum Number of Wires

Area of Class | Class J Class K Class L Class M Class O Class P Class Q
Cross Section ) _ _ _ ) ) ) ) Wire
Size, Wire Wire Wire Wire Wire Wire Wire Diameter
AWG Diameter Diameter Diameter Diameter Diameter Diameter Diameter 0.0031 in
0.0201 in. 0.0126 in. 0.0100 in. 0.0080 in. 0.0063 in. 0.0050 in. 0.0040 in. (0'079 mm')
cmil mm (0.511 mm) (0.320 mm) (0.254 mm) (0.203 mm) (0.160 mm)  (0.127 mm)  (0.102 mm) .No 40
No. 24 AWG  No. 28 AWG No. 30 AWG No. 32 AWG No. 34 AWG No. 36 AWG No. 38 AWG AWG
20 820 10.5 7 52
16 510 8.37 8 41
13 090 6.63 9 33
10 380 5.26 10 26 65 104 165
6 530 3.31 12 41 65 104
4 110 2.08 14 26 41 65 104
2 580 1.31 16 16 26 41 65 104 165
1 620 0.821 18 10 16 26 41 65 104 165
1 020 0.517 20 7 108 16 26 41 65 104
640 0.324 22 7 19
404 0.205 24 7 19
253 0.128 26 7
159 0.0806 28

“The constructions shown in this table are typical of those used in the industry. It is not intended that this table preclude other constructions which may be desirable
for specific applications. The constructions shown provide for a finished, non-covered, stranded conductor approximately of the area indicated. When specified by the
purchaser, the number or size of wires may be increased to provide additional area to compensate for draw-down during subsequent processing.

BAs an alternate to the construction shown for No. 20 AWG, Class K; for hook-up wire construction may consist of 8 wires 0.0100 in. (0.254 mm) diameter around 1
wire of 0.0142 in. (0.361 mm) diameter.

TABLE 2 Maximum Length of Lay for Bunch-Stranded 8.2 Tests for the physical properties of soft or annealed
Conductors copper wire, bare or coated, may be made upon the wires
Area of Maximum Length of Lay before stranding or upon wires removed from the completed
Cross Section  Size, Nominal Column Column stranded conductors, but need not be made upon both. Care
AWG Diameter A B shall be taken to avoid mechanical injury and stretching when
cmil - mm in. mm in.  mm in.  mm removing wires from the conductor for the purpose of testing.
20 820 105 7 0167 424  3.00 76.20 3.00 76.20 8.3 The physical properties of wire when tested before
16 510 8.37 8 0149 378 275 69.85 275 69.85 - : :
13 090 663 o 0133 338 250 6350 550 esso Stranding shall cpnform to thg apphcaple requirements of 11.1.
10 380 5.26 10 0118 300 250 6350 250 63.50 8.4 The physical properties of wires removed from the
6530 331 12 0083 236 200 50.80 200 5080 completed stranded conductor shall be permitted to vary from
4110 2.08 14 0074 188 200 50.80 L75 4445 licabl . f he followi
2580 131 16 0059 150 2.00 50.80 150 3s10 the applicable requirements of 11.1 by the following amounts
1620 0.821 18 0047 119 200 50.80 125 3175  (Explanatory Note 3):
1020 0517 20 0037 094 200 50.80 1.00 25.40 : -
640 0324 22 0030 076 130 3302 080 2032 8.4.1 Av_er_age of Resultg Obtained on All Wires Testddhe
404 0.205 24 0024 061 120 3048 070 1778  percent minimum elongation may be reduced by the value of
253 0.128 26 0019 048 100 2540 0.60 1524 594 from the values required for unstranded wires as specified
159 00806 28 0015 038 1.00 2540 050 12.70

by Specifications B 3, B 33, or B 189, as applicable. For
example, where the unstranded wire specification requires
minimum elongation of 30 %, wire of that material removed
6.5 Conductors of an intermediate nominal area in circulaffom Specification B 174 stranded conductor shall meet a
mils shall conform to the requirements for length of lay of theMinimum elongation value of 25 %, a value 5 % reduction.

next smaller conductor. 8.4.2 Results Obtained on Individual WiresThe percent
. minimum elongation may be reduced by the value of 15 %
7. Construction from the values required for unstranded wires as specified by

7.1 The area of cross section, and the number and diamet&pecifications B 3, B 33, or B 189, as applicable. For example,
of wires for a variety of strand constructions in general use ar&here the unstranded wire specification requires minimum
shown in Table 1. elongation of 30 %, wire of that material removed from

7.2 If a separator is required to be furnished with theSpecification B 174 stranded conductor shall meet a minimum
conductor, it shall be at the option of the manufacturer unles€longation value of 15 %. If the reduction results in minimum
otherwise specified by the purchaser as to requirements for tfdongation of less than 5 %, a minimum of 5 % shall apply.

kind and thickness of material and its application details. 8.5 In the event that the requirements prescribed in 8.4.2 are
) ) met, but those prescribed in 8.4.1 are not met, a retest shall be
8. Physical and Electrical Tests permitted wherein all wires of a conductor of 100 wires or less,

8.1 Tests for the electrical properties of wires composingor 100 wires selected at random throughout a conductor of
conductors made from soft or annealed copper wire, bare anore than 100 wires shall be tested for the purpose of final
coated, shall be made before stranding. determination of conformance to 8.4.
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8.6 Elongation tests to determine compliance shall not be 12.2 The area of cross section of a completed stranded
made on the conductor as a unit. conductor designated as an AWG size shall be not less than
8.7 If a tinning, lead-coating, or lead-alloy-coating test is98 % of the area indicated in Column 1 of Table 1. The area of
required, it shall be made on the wires prior to stranding.  cross section of a completed conductor not designated as an

) AWG size shall be not less than 98 % of a calculated value as
9. Density prescribed in 12.1.

9.1 For the purpose of calculating mass, cross sections, etc.,12.3 The area of cross section of a conductor shall be
the density of copper shall be taken as 8.89 g(6m32117  determined by Test Method B 263. In applying this method, the
Ib/in.?) at 20°C (Explanatory Note 4). increment of linear density resulting from stranding shall be the

. applicable value specified in Section 10.
10. Mass and Resistance

10.1 The mass and electrical resistance of a unit length oJf3' Inspection ) _
stranded conductor are a function of the length of lay. The 13.1 All tests and inspection shall be made at the place of
approximate mass and electrical resistance may be determin8dnufacture unless otherwise especially agreed upon between

using an increment of 2 %. the manufacturer and the purchaser at the time of purchase. The
manufacturer shall afford the inspector representing the pur-
11. Requirements for Wires chaser all reasonable facilities, to satisfy him that the material
11.1 The purchaser shall designate the type of wire and typts being furnished in accordance with this specification.
of coating, if any, to be used in the conductor. 14. Packaging and Package Marking

11.1.1 Before stranding, uncoated wire shall meet the re- 14.1 Package size for conductors shall be agreed upon

quirements of Specification B 3. . .
11.1.2 Before stranding, tinned wire shall meet the require.-between the manufacturer and the purchaser in the placing of

ments of Specification B 33 Individual orders.
o 14.2 The conductors shall be protected against damage in
11.1.3 Before stranding, lead-coated and lead-alloy Coategrdinary handling and shipping
wire shall meet the requirements of Specification B 189. 14.3 The net mass, length kor lengths, if more than one
11.2 These requirements shall not prohibit t_he man_ufacturieengt'h is included in t’he package), size, ,kind of conductor,
g;ncé)ar:ggcg?tfr ;rt?;; dlij:goated hard-drawn wires which arepurchase order number, and any other marks required by the
' purchase order shall be marked on a tag attached to the end of

12. Variation in Area the conductor inside of the package. The same information,
121 The calculated area of cross-section of a strande gether with the manufacturer’s serial number (if any) and all

conductor expressed in circular mils shall be the product of thgMPPINg marks required by the purchaser, shall appear on the

square of the specified diameter in mils of the individual wiresOUtSide of each package.

times the number of wires prescribed. 15. Keywords

Note 1—The calculated area of such cables as may incorporate more 19.1 bunch-stranded copper conductors; copper electrical
than one size of component wires should be the sum of the areas of tfgonductor; electrical conductor; electrical conductor—copper,
different sizes of wires. stranded copper conductor

EXPLANATORY NOTES

Note 1—In this specification only bunch-stranded conductors arestranded conductors reflects this condition.
designated. Requirements for rope-lay-stranded conductors constructedygre 4—The density of copper is in accordance with the International
with bunch-strandednembers will be found in Specification B172.  Apnealed Copper Standard. The corresponding value at 0°C is 8.98 g/icm
Note 2—For definitions of terms relating to conductors, reference(o_3215o Ib/ir. Density calculations involving coated wire should

Shﬁ‘“d bse n\w/\e/zgde to ANSIdCf42.35tanddT3rm|nglog:y B 35;" aiahtened foSonSider the variation of coated wire density from the density of uncoated
OTE S—VVIres removed from strandec conductors and straightene o{:opper wire. The relative affect of the coating density on the overall wire

tests will have altered physical properties due to cold working of the . . A
h . . : density becomes greater as wire diameters decrease.
material. The reduced elongation requirement for wires removed from
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ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



