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INTERNATIONAL

Standard Specification for

Rope-Lay-Stranded Copper Conductors Having Concentric-
Stranded Members, for Electrical Conductors’

This standard is issued under the fixed designation B173; 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 epsilon (¢) indicates an editorial change since the last revision or reapproval.

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

1. Scope

1.1 This specification covers bare rope-lay-stranded con-
ductors having concentric-stranded members made from round
copper wires, either uncoated or coated with tin, lead, or
lead-alloy for use as electrical conductors (Explanatory Note 1
and Note 2).

1.2 Coated wires shall include only those wires with fin-
ished diameters and densities substantially equal to the respec-
tive diameters and densities of uncoated wires.

1.3 The values stated in inch-pound or SI units are to be
regarded separately as standard. Each system shall be used
independently of the other. Combining values from the two
systems may result in nonconformance with the specification.
For conductor sizes designated by AWG or kcmil, the require-
ments in SI units have been numerically converted from
corresponding values, stated or derived, in inch-pound units.
For conductor sizes designated by SI units only, the require-
ments are stated or derived in SI units.

1.3.1 For density, resistivity, and temperature, the values
stated in SI units are to be regarded as standard.

1.4 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 The following documents of the issue in effect at the
time of reference form a part of this specification to the extent
referenced herein:

! This specification is under the jurisdiction of ASTM Committee BO1 on
Electrical Conductors and is the direct responsibility of Subcommittee B01.04 on
Conductors of Copper and Copper Alloys.

Current edition approved April 1, 2017. Published April 2017. Originally
approved in 1942 to replace portions of B158 — 41 T. Last previous edition approved
in 2015 as B173 - 10 (2015). DOI: 10.1520/B0173-17.

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

2.2 ASTM Standards:*

B3 Specification for Soft or Annealed Copper Wire

B8 Specification for Concentric-Lay-Stranded Copper
Conductors, Hard, Medium-Hard, or Soft

B33 Specification for Tin-Coated Soft or Annealed Copper
Wire for Electrical Purposes

B172 Specification for Rope-Lay-Stranded Copper Conduc-
tors Having Bunch-Stranded Members, for Electrical Con-
ductors

B189 Specification for Lead-Coated and Lead-Alloy-Coated
Soft Copper Wire for Electrical Purposes

B193 Test Method for Resistivity of Electrical Conductor
Materials

B263 Test Method for Determination of Cross-Sectional
Area of Stranded Conductors

B354 Terminology Relating to Uninsulated Metallic Electri-
cal Conductors

2.3 American National Standard:
ANSI C42.35 Definitions of Electrical Terms>

3. Classification

3.1 For the purpose of this specification rope-lay-stranded
conductors having concentric-stranded members are classified
as follows:

3.1.1 Class G—Conductors consisting of 7 to 61 rope-lay-
stranded members, each of which consists of 7 to 19
concentric-stranded wires, with total conductor sizes ranging
from No. 14 AWG (2.08 mm?) to 5 000 000 cmil (2534 mm?).
(Typical use is for rubber-sheathed conductor, apparatus
conductor, portable conductor, and similar applications.)

3.1.2 Class H—Conductors consisting of 19 to 91 rope-lay-
stranded members, each of which consists of 7 to 19
concentric-stranded wires, with total conductor sizes ranging
from No. 9 AWG (6.63 mm?) to 5 000 000 cmil (2534 mm?).

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service @astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

3 Available from American National Standards Institute (ANSI), 25 W. 43rd St.,
4th Floor, New York, NY 10036, http://www.ansi.org.
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Class K construction produces a conductor with greater flex-
ibility than class G. (Typical use is for rubber-sheathed cord
and applications where flexibility is required such as on
take-up reels over sheaves and extra-flexible apparatus con-
ductor.)

4. Ordering Information

4.1 Orders for material under this specification shall include
the following information:

4.1.1 Quantity of each size and class;

4.1.2 Conductor size: circular-mil area or AWG (Section 7);

4.1.3 Class (Section 3 and Tables 1 and 2);

4.1.4 Whether coated or uncoated; if coated, designate type
of coating (see 11.1);

4.1.5 Details of special-purpose lays, if required (see 6.2
and 6.3) and (Explanatory Note 3);

4.1.6 Package size (see 14.1);

4.1.7 Special package marking, if required (Section 15);

4.1.8 Lagging, if required (see 14.2); and

4.1.9 Place of inspection (Section 13).

5. Joints

5.1 Necessary joints in wires or in groups of wires shall be
made in accordance with accepted commercial practice, taking
into account the size of the wire or group of wires as related to
the size of the entire conductor.

5.2 Concentric-stranded members forming the completed
conductor may be joined as a unit by soldering, brazing, or
welding.

5.3 Joints shall be so constructed and so disposed through-
out the conductor that the diameter or configuration of the
completed conductor is not substantially affected, and so that
the flexibility of the completed conductor is not adversely
affected.

6. Lay (Explanatory Note 3)

6.1 Conductors of the same size and description furnished
on one order shall have the same lay.

6.2 The length of lay of the outer layer of the rope-lay
stranded conductor shall be not less than 8 nor more than 16
times the outside diameter of the completed conductor. The
length of lay of the other layers shall be at the option of the
manufacturer unless specifically agreed upon. The direction of
lay of the outer layer shall be left-hand, unless the direction of
lay is specified otherwise by the purchaser. The direction of lay
of the other layers shall be reversed in successive layers, unless
otherwise agreed upon between the manufacturer and the
purchaser.

6.3 The length of lay of the individual wires composing the
stranded members shall be not less than 8 nor more than 16
times the outside diameter of that layer. Unless otherwise
specified, the direction of lay of the outer layer of wires shall
be at the option of the manufacturer. The direction of lay shall
be reversed in successive layers, unless otherwise agreed upon
between the manufacturer and the purchaser.

Full document details: ASTM B173-17

7. Construction

7.1 The area of cross section and the number and diameter
of wires for a variety of strand constructions in general use are
shown in Tables 1 and 2.

8. Physical and Electrical Tests

8.1 Tests for the electrical properties of wires composing
conductors made from soft or annealed copper wire, bare or
coated, shall be made before stranding.

8.2 Tests for the physical properties of soft or annealed
copper wire, bare or coated, may be made upon the wires
before stranding or upon wires removed from the completed
stranded conductors, but need not be made upon both. Care
shall be taken to avoid mechanical injury and stretching when
removing wires from the conductor for the purpose of testing.

8.3 The physical properties of wire when tested before
stranding shall conform to the applicable requirements of 11.1.

8.4 The physical properties of wires removed from the
completed stranded conductor shall be permitted to vary from
the applicable requirements of 11.1 by the following amounts:
(Explanatory Note 4):

8.4.1 Average of Results Obtained on All Wires Tested—The
percent minimum elongation may be reduced by the value of
5 % from the values required for unstranded wires as specified
by Specifications B3, B33, or BI189, as applicable. For
example, where the unstranded wire specification requires
minimum elongation of 30 %, wire of that material removed
from Specification B173 stranded conductor shall meet a
minimum elongation value of 25 %, a value 5 % reduction.

8.4.2 Results Obtained on Individual Wires—The percent
minimum elongation may be reduced by the value of 15 %
from the values required for unstranded wires as specified by
Specifications B3, B33, or B189, as applicable. For example,
where the unstranded wire specification requires minimum
elongation of 30 % wire of that material removed from
Specification B173 stranded conductor shall meet a minimum
elongation value of 15 %. If the reduction results in minimum
elongation of less than 5 %, a minimum of 5 % shall apply.

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
permitted wherein all wires of a conductor of 100 wires or less,
or 100 wires selected at random throughout a conductor of
more than 100 wires shall be tested for the purpose of final
determination for conformance to 8.4.

8.6 Elongation tests to determine compliance shall not be
made on the conductor as a unit.

8.7 If a tinning, lead-coating, or lead-alloy-coating test is
required, it shall be made on the wires prior to stranding.
9. Density

9.1 For the purpose of calculating mass, cross sections, etc.,
the density of copper shall be taken as 8.89 g/cm® (0.32117
1b/in.%) at 20°C (Explanatory Note 5).

10. Mass and Resistance

10.1 The mass and electrical resistance of a unit length of
stranded conductor are a function of entse.

Document Sharing Hub


http://www.avadocuments.com/doc/astm-b173-17
http://www.avadocuments.com/doc/astm-b173-17

Ay B173 - 17

99’ L 69°€ 60° Sv'e SO't 8€'¢C €0} g8y 9ce €e LEL0 L €0 9100 6% o]} 92'S ose o1t
06'¢ ¥88°0 8¢ 1980 €L¢ 2€8'0 89¢C 9180 09 9'0¥ 8¢ 87710 L 70 €9100 6% 6 €99 060 € Pt
0ee 1040 §see 2890 9le 0990 [4%4 L¥9°0 0LL LS (4% 991°0 L yAA] #8100 6% 8 PASR:} 0159 Fn
6L} S50 SL'L €S0 [VARS €250 89'I €150 G'96 879 L'y G810 L cs0 90200 6% A SOt oz 0z

vl LEY'0 6€°1 €er’0 A" Siv'0 el 20%°0 ek g'I8 €9 8020 L 650 €200  6¥ 9 el ove 9

ckl €ve0 o] 9€e’0 80°I 62€°0 90° €20 Sl €0} 69 €20 L 99°0 09200 6V S 89l 060 €€
068°0 1220 €480 9920 1880 192°0 0¥8°0 9620 61 ogl 1’9 €920 L .0 ¢6c00 6% 14 bie ovL L
20270 el XA €690 Lieo 690 2020 9990 €020 144 91 SL G620 L €80 82600 6% € 192 029 ch
0950 0410 6¥5°0 29170 6€5°0 ¥91°0 8250 1910 80€ 102 '8 LE€0 L €6°0 89600 6V 4 9'€e 09e 990
670 LEL°0 ovy'0 YEL0 Y0 celo €20 6210 €6€ ¥9¢ 96 12€°0 L ¥9'0 1G20'0 €€t ! i &44 069 mD
Gse0 801°0 8v€°0 901°0 cveo ¥01°0 See0 colo 14 €ee L0} €20 L cL0 28200 €€l 0 eRoe) 009 SOt
2820 0980°0 9/2°0 €¥80°0 1220 92800 9920 01800 229 184 ocl ¥.¥°0 L 080 9L€00 €€t 00 29 00} €€t
€2c0 1890°0 6lc0 8990°0 Sico 99900 ARA] €¥90°0 g8 8¢S Sel €€5°0 L 060 Gge0'0 €€l 000 058 008 291
12170 L#S0°0 Y210 0€50°0 0410 02500 /910 01500 c66 /99 ¢St 66570 L 10°} 66€00 €€l 0000 /01 009 Lie
LSO 09t¥0°0 8¥1°0 1S¥0°0 14 N0] €v¥0°0 [ 4% YE¥0°0 6LLE A 991 €890 L 640 LLEO0 652 T px4h 000 0S¢
et N0] ¥8€0°0 €210 9/€0°0 R4} 89€0°0 6110 19€0°0 60t 1 Lv6 1’81 Y120 L 980 0ve0'0  6Sc T cst 000 00€
801°0 82€0°0 901°0 22e0’0 #01°0 91€0°0 201’0 0LE00 1S9 6011 961 €220 L €60 89600  6S¢ T yVAN 000 0S€
¢v60'0 88200  +260°0 28200 20600 91200 68800 12200 €881 Soct 0'le G280 L 00} €6€00  6SC T €02 000 00¥%
8€80°0 95200 22800 15200 9080°0 9%20°0 06400 200 ocle Gevl g€ee 9/8°0 L 90°} LI¥0'0  6SC T 8cc 000 0S¥
G6G/00 0€200  0vZ00 §2200 G200 12200 LEZ0'0 L1200 0see 6/G1 v'ee 2260 L cl’l 6€¥0°0  6SC T €52 000 009
06900 01200 92900 90200 €990°0 20200 09900 86100 €092 6v.LL 9ve 696°0 L 1670 69€0°0  Zgv T 6.2 000 0SS
1€90°'0  €6L0°0 61900 68100 £090°0 §810°0 G6G0°0 18100 08¢ 8061 1'Se Lo’} L S6°0 G/€00  lev T 0€ 000 009
€8500 /100 2.S0°0 2100 19500 [WAX0N] 09500 89100 cL0€ 902 192 €50°} L 660 06€00  /lev T 62¢ 000 059
2rs0'0 99100 1€S0°0 29100 02500 65100 0LG00 9G100 clee 9gce 8'/2 60} L €0’} So¥00  lev T GGE 000 002
G0S0°0  ¥SL00  S6¥0°0 15100 98+¥0°0 87100 9/¥0'0  S¥10°0 9Se €8€C 182 LEL'L L 90°t 6700  lev T 08¢ 000 052
€/¥0°0  S¥100  ¥9¥0°0 [44%0XY] 9G¥0°0 6€10°0 /v¥0'0 92100 /8.8 124°14 1’62 691} L oLk €ev0’0  lev T S0t 000 008
12¥0'0 6200  €1¥0°0 92100 S00°0 €210°0 /6€0°0 1200 jelerd 4 6982 S1e 6€C} L A" 6500  lgv T 9G¥ 000 006
62€0°0 SHLO0 ¢/€0°0 €100 ¥9€0°0 LHLO'0 /GE0°0 060100 LeLY 6L1€ c'ee L0€°} L g€t ¥8¥0°0  lev T 20§ 000 000
G¥€0'0  S0L0'0  8EE00 €010°0 2ee0’0 10L0°0 G2e0’0 066000 cles 20s¢e 8've cLE) L 62’} 80S0°0  /lg¥ T 1G5 000 00}
9100  €9600°0 0LEO'0  ¥¥600°0 ¥0€0°0 G2600'0 86200 L0600°0 €299 4515 €9¢ LEV L L Sek 0€G0°0  Zev T 809 000 002 +
€0€0'0  $2600'0 /6200 906000 26200 888000 9820°0 48000 116G cL6€ (WA (Kol A0 L L8} 1#S0°0  Zlev T €€9 000 0S¢ +
2¢6c0'0  88800°0 98200 1280070 1820°0 GG800°0 S§/20°0 8€800°0 Y519 Sely 8.8 061} L ov't 28s0'0 Loy T 659 000 00¢€
0/200 S2800°0 99200 608000 09200 ¥6£,00'0 §G20°0 81,000 1€99 9StYy £'6€ L¥S ) L o't €/G0°0  /lgvy T 60L 000 00¥
€G20'0  0/4000 8¥20'0  SS200°0 €200 I#/00'0 8€20°'0 92.00°0 coLL cLLy L0v 109'L L A=t €6G0°0 /Lot T 092 000 00S +
6€20°0 62000 ¥€20'0  SHZ000 0€20°0 1000°0  S220°0 /2890070 8€9L cels L &44 0L9'} 61 X" /%00 €0L T L8 000 009
G2e0'0 989000 +2e0'0 229000 91200 099000 2120’0 /L9000 geci8 09tS L'ey L’} 6} Sch ¢6¥00  €0L T 198 000 00Z
81200 999000 ¥I20'0  €9900°0 01200 1#900'0 90200 82900°0 8G€8 199 1424 LyL') 6} L2}t 66100  €0Z T 188 000 0SZ
¢lc0’0  8¥900'0 80200  S€900°0 ¥020°0 €2900'0 00200 190070 658 S//S 0°Sy VLLL 61 62’} 90500  €0Z T cl6 000 008
10200 19000 /6100 209000 6100 165000 06+0°0 645000 1206 6609 414 028’} 61 ce 02600 €0z T €96 000 006 +
26100  €8500°0 88L0°0  2/500°0 ¥810°0 19500'0 08+0°'0 0SS00°0 9€56 8019 viy 998} 6} Se't €6G00  €0s T €Lot 000 000 ¢
€510°0  99¥00'0 0SL0°0  ZS¥00°0 L¥10°0 6¥¥000 ¥¥10°0 0¥¥00°0 26 L clo8 0'€es 980°¢ 6} A=’ 96500  €0Z T /921 000 00S ¢
82100 688000 S2l00 18€00°0 2cloo €000 0200 99€00°0 8EE 1 GE96 2’89 162C 6l 62t 60500 6S11 T 0cS1 000 000 €
60100  ¥€€00'0 Z0LO'0  Z2€00°0 S0L0°0 02e00'0  €0L0°0 ¥1E000 ML 9l 6vc LI 629 S.v'e 6} o't 05500 6SH1 €LLL 000 00S €
/G600'0 262000 8€6000 982000 026000 18200'0 206000 S/200°0 690 61 i8¢l 129 [12°K4 6} 61t /8500 6511 1202 000 000 ¥
098000 652000 €€8000 ¥5S2000 18000  6+¥200'0 108000 ¥¥200°0 6% 12 €er vl gL ¥08'¢ 6l 8g'} €290°0 6S11 0822 000 00S ¥
G9/00'0 +¥€2¢00'0 082000 622000 S€000  $2200'0  +2L00°0 022000 888 €2 250 9} 1'GL 1G6'C 6} L9} 29900 6SHI €52 000 000 §

)
4 000} } 000} 14 000} 4 000} . Jaquisy .
wy/wyo AUYO wy/wyo AULO wy/wyo Ao w/wyo AUYO w/6x ow%r wuw ul o3 U ww ul soum ZJww [lwo
SalIp\ JO OMY
002® eouejsisey 002® @ouesisey 002® eouejsisey moWMNwMVmI ssep Jejowelg _wnﬁ: mmm_v>> 1BqUNN  azig wonoos
0 Wnwixep 0Q [eulwoN 0Q wnwixep Oa [BUIWON [euiwoN [euiwoN N Joweig 55010 10 BOIY

Jaddo) pauul]

Jaddo) pareooun gloonpuo) pejejdwo)

»D SSe|D—sJaquia|\ papueIIS-OLIIUSdU0) BuiaeH siolonpuo) Jaddo) papuens Aet-adoy jo sjuswalinbay souelsissy DA pPue [euonoNIISuUO) | 319VL

Document Sharing Hub

Full document details: ASTM B173-17


http://www.avadocuments.com/doc/astm-b173-17
http://www.avadocuments.com/doc/astm-b173-17

