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Standard Specification for

Concentric-Lay-Stranded Aluminum Conductors, Aluminum-
Alloy Reinforced (ACAR, 1350/6201)"

This standard is issued under the fixed designation B 524/B 524M; 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.

1. Scope

1.1 This specification covers concentric-lay-stranded con-
ductors made from round aluminum 1350-H19 (extra hard)
wires and round aluminum-alloy 6201-T81 (hard: solution heat
treated, cold worked, and then artificially aged) core wires for
use as overhead electrical conductors (Explanatory Note 1).

Note 1—The aluminum, alloy, and temper designations conform to
ANSI H35.1/ANSI H35.1[M]. Aluminum 1350 and Alloy 6201 corre-
spond to unified numbering system A91350 and A96201, respectively, in
accordance with Practice E 527.

1.2 The values stated in inch-pound or SI units are to be
regarded separately as standard. The values in each system are
not exact equivalents; therefore, each system shall be used
independently of the other. Combining values from the two
systems may result in nonconformance with the specification.

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

2. Referenced Documents

2.1 The following documents of the issue in effect on date
of material purchase form a part of this specification to the
extent referenced herein:

2.2 ASTM Standards:

B 230/B 230M Specification for Aluminum 1350-H19 Wire

for Electrical Purposes?

B 263 Test Method for Determination of Cross-Sectional

Area of Stranded Conductors?

B 354 Terminology Relating to Uninsulated Metallic Elec-

trical Conductors?

B 398/B 398M Specification for  Aluminum-Alloy

6201-T81 Wire for Electrical Purposes?

B 682 Specification for Standard Metric Sizes of Electrical

Conductors?

! This specification is under the jurisdiction of ASTM Committee B-1 on
Electrical Conductors and is the direct responsibility of Subcommittee B01.07 on
Conductors of Light Metals.

Current edition approved April 10, 1999. Published June 1999. Originally
published as B 524 — 70. Last previous edition B 524 — 97.

2 Annual Book of ASTM Standards, Vol 02.03.
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E 29 Practice for Using Significant Digits in Test Data to
Determine Conformance with Specification®

E 527 Practice for Numbering Metals and Alloys (UNS)*

2.3 ANSI Standard:

ANSI H35.1 American National Standard for Alloy and
Temper Designation Systems for Aluminum?®

ANSI H35.1[M] American National Standard for Alloy and
Temper Designation Systems for Aluminum?

2.4 NIST Document:

NBS Handbook 100—Copper Wire Tables®

3. Ordering Information

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

3.1.1 Quantity of each size and stranding,

3.1.2 Conductor size (see 7.1),

3.1.3 Total number of wires, aluminum 1350 and aluminum
alloy 6201 (Table 1 or Table 2),

3.1.4 Direction of lay of outer layer of wires if other than
right-hand (see 6.2),

3.1.5 Special tension test, if required (see 8.2),

3.1.6 Place of inspection (see 14.1),

3.1.7 Package size and type (see 16.1),

3.1.8 Heavy wood lagging, if required (Section 16), and

3.1.9 Special package marking, if required (Section 15).

4. Requirement for Wires

4.1 Before stranding, the 1350-H19 wire used shall meet the
requirements of Specification B 230/B 230M.

4.2 Before stranding, the 6201-T81 wire used shall meet the
requirements of Specification B 398/B 398 M.

3 Annual Book of ASTM Standards, Vol 14.02.

* Annual Book of ASTM Standards, Vol 01.01.

3 Available from the American National Standards Institute, 11 West 42nd St.,
13th Floor, New York, NY 10036.

¢ Available from the National Institute of Standards and Technology (NIST),
Gaithersburg, MD 20899.
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TABLE 1 Construction Requirements of Concentric-Lay-Stranded Aluminum Conductors, Aluminum Alloy Reinforced

Required Construction Recommended Package Sizes”
Conductor Size Diameter Nomi‘nal Approximate Approximate
Number of Wires Outside Reel Length of Each Mass of Each
of Wires? Diameter Designation Piece Length®
cmil AWG mm? in. mm in. mm ft m Ib kg
3 000 000 1520 91 0.1816 4.613 1.998 50.74  RMT 90.45 3 200 975 9 100 4130
2 750 000 1393 91 0.1738 4.415 1.912 48.56  RMT 90.45 3 490 1065 9 100 4130
2 500 000 1267 91 0.1657 4.209 1.823 46.30 RMT 90.45 3 840 1170 9 100 4130
2 493 000 1263 91 0.1655 4.204 1.8207 46.25 RMT 96.60 6 500 1981 15 400 6970
2 338 000 1185 61 0.1958 4.973 1.7620 4475 RMT 96.60 7 500 2286 16 700 7540
2 250 000 1140 91 0.1572 3.993 1.729 43.92 RMT 90.45 4 270 1300 9 100 4130
2 000 000 1013 91 0.1482 3.764 1.630 41.40 RMT 90.45 4 850 1480 9 100 4130
2 000 000 1013 61 0.1811 4.600 1.630 41.40 RMT 90.45 5 200 1585 9 760 4425
1 933 000 979 61 0.1780 4.522 1.6021 40.69 RMT 96.60 9 200 2804 16 700 7570
1 900 000 963 61 0.1765 4.483 1.588 40.35 RMT 90.45 5 470 1665 9 760 4425
1 800 000 912 61 0.1718 4.364 1.546 39.28 RMT 90.45 5 780 1760 9 760 4425
1 798 000 9N 61 0.1717 4.361 1.5452 39.25 RMT 96.60 9 200 2804 15 600 7040
1 750 000 887 61 0.1694 4.308 1.525 38.73  RMT 90.45 5 940 1810 9 760 4425
1 703 000 863 61 0.1671 4.244 1.8380 46.68 RMT 96.60 9 000 2743 14 400 6530
1 700 000 861 61 0.1669 4.239 1.502 38.15  RMT 90.45 6 120 1865 9 760 4425
1 600 000 811 61 0.1620 4115 1.458 37.04 RMT 90.45 6 500 1980 9 760 4425
1 534 400 777 61 0.1586 4.028 1.4274 36.26 RMT 96.60 10 000 3048 14 400 6530
1 500 000 760 61 0.1568 3.983 1.411 35.85 RMT 90.45 6 930 2110 9 760 4425
1 400 000 709 61 0.1515 3.848 1.364 34.63 RMT 90.45 7 430 2265 9 760 4425
1 361 500 690 61 0.1494 3.795 1.3446 34.15 RMT 96.60 11 250 3429 14 400 6530
1 300 000 659 61 0.1460 3.708 1.314 33.37 RMT 90.45 8 000 2440 9 760 4425
1 300 000 659 37 0.1874 4.760 1.312 33.32 RMT 84.45 6 065 1850 7 400 3355
1 277 000 647 61 0.1447 3.675 1.3022 33.08 RMT 96.60 12 000 3658 14 400 6520
1 250 000 633 61 0.1431 3.635 1.288 32.72  RMT 90.45 8 320 2535 9 760 4425
1 250 000 633 37 0.1838 4.669 1.287 32,70 RMT 84.45 6 310 1920 7 400 3355
1 200 000 608 61 0.1403 3.564 1.263 32.08 RMT 90.45 8 660 2640 9 760 4425
1 200 000 608 37 0.1801 4.575 1.261 32.02 RMT 84.45 6 565 2000 7 400 3355
1 198 000 607 37 0.1799 4.570 1.2596 31.99 RMT 96.60 12 850 3917 14 500 6550
1 172 000 594 37 0.1780 4.521 1.2458 31.64 RMT 96.60 14 400 4389 15 900 7180
1 109 000 562 37 0.1731 4.397 1.2119 30.78 RMT 96.60 13 850 4221 14 500 6540
1 100 000 557 61 0.1343 3.411 1.209 30.70 RMT 90.45 9 450 2880 9 760 4425
1 100 000 557 37 0.1724 4.379 1.207 30.65 RMT 84.45 7 160 2180 7 400 3355
1 080 600 548 37 0.1709 4.341 1.1963 30.39 RMT 96.60 15 600 4755 15 800 7170
1 024 500 519 37 0.1664 4.227 1.1648 29.59  RMT 96.60 15 000 4572 14 500 6540
1 000 000 507 61 0.1280 3.251 1.152 29.26  RMT 90.45 10 400 3170 9 760 4425
1 000 000 507 37 0.1644 4.176 1.151 29.23 RMT 84.45 7 880 2400 7 400 3355
950 000 481 37 0.1602 4.069 1.121 28.48 RMT 84.45 8 300 2530 7 400 3355
927 200 470 37 0.1583 4.021 1.1081 28.15 RMT 90.45 10 400 3170 9 050 4110
900 000 456 37 0.1560 3.962 1.092 27.73 RMT 84.45 8 760 2670 7 400 3355
853 700 433 37 0.1519 3.858 1.0633 27.01  RMT 96.60 18 000 5486 14 500 6540
850 000 431 37 0.1516 3.851 1.061 26.96 RMT 84.45 9 270 2825 7 400 3355
800 000 405 37 0.1470 3.734 1.029 26.14 RMT 84.45 9 850 3000 7 400 3355
750 000 380 37 0.1424 3.617 0.997 25.32 RMT 84.45 10 510 3200 7 400 3355
739 800 375 37 0.1414 3.592 0.9898 2514  RMT 90.45 13 010 3965 9 020 4090
700 000 355 37 0.1375 3.493 0.962 24.45 RMT 84.45 11 260 3430 7 400 3355
653 100 331 19 0.1854 4.709 0.9270 23.55 RMT 84.45 9 910 3021 6 070 2760
650 000 329 37 0.1325 3.366 0.928 23.56 RMT 84.45 12 130 3695 7 400 3355
649 500 329 37 0.1325 3.365 0.9274 23.56 NR 66.28 6 890 2100 4 200 1910
600 000 304 37 0.1273 3.233 0.891 22.63t RMT 84.45 13 140 4005 7 400 3355
600 000 304 19 0.1777 4.513 0.888 2256 RM 66.32 6 750 2060 3 800 1725
NR 66.28
587 200 298 19 0.1758 4.465 0.8790 22.33 NR 66.28 8 030 2448 4 430 2010
550 000 279 37 0.1219 3.096 0.853 21.67 RMT 84.45 14 330 4365 7 400 3355
550 000 279 19 0.1701 4.321 0.850 21.60 RM 66.32 7 360 2245 3 800 1725
NR 66.28
503 600 255 19 0.1628 4135 0.8140 20.68 NR 66.28 8 030 2448 3 800 1730
500 000 253 37 0.1162 2.951 0.813 20.66 RMT 84.45 15 765 4805 7 400 3355
500 000 253 19 0.1622 4.120 0.811 20.60 RM 66.32 8 100 2470 3 800 1725
NR 66.28
450 000 228 19 0.1539 3.909 0.770 19.54 RM 66.32 9 000 2745 3 800 1725
NR 66.28
400 000 203 19 0.1451 3.685 0.726 18.42 RM 66.32 10 120 3085 3 800 1725
NR 66.28
350 000 177 19 0.1357 3.447 0.678 17.24  RM 66.32 11 560 3530 3 800 1725
NR 66.28
300 000 152 19 0.1257 3.193 0.628 15.96 RM 66.32 13 490 4115 3 800 1725
NR 66.28
250 000 127 19 0.1147 2.913 0.574 1456 RM 66.32 16 190 4940 3 800 1725
NR 66.28
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TABLE 1 Continued

Required Construction Recommended Package Sizes”
Conductor Size Diameter Nomi_nal Approximate Approximate
Number of Wires Outside Reel Length of Each Mass of Each
of Wires? Diameter Designation Piece Length®
cmil AWG mm? in. mm in. mm ft m Ib kg
246 900 125 7 0.1878 4.770 0.563 1431  NR 36.22 3 020 920 700 318
211 600 4/0 107 7 0.1739 4.417 0.522 1325 NR 36.22 3 525 1075 700 318
195 700 99.1 7 0.1672 4.247 0.502 12.74 NR 36.22 3 810 1165 700 318
167 800 3/0 85.0 7 0.1548 3.932 0.464 11.80 NR 36.22 4 445 1355 700 318
155 400 78.7 7 0.1490 3.785 0.447 11.35 NR 36.22 4 800 1465 700 318
133 100 2/0 67.4 7 0.1379 3.503 0.414 10.52 NR 36.22 5 605 1710 700 318
123 300 62.5 7 0.1327 3.371 0.398 10.11  NR 36.22 6 050 1845 700 318
105 600 1/0 53.5 7 0.1228 3.119 0.368 9.35 NR 36.22 7 065 2155 700 318
77 470 39.3 7 0.1052 2.672 0.316 8.03 NR36.22 9 630 2940 700 318
66 360 2 33.6 7 0.0974 2.474 0.292 7.42 NR 36.22 11 235 3430 700 318
48 690 247 7 0.0834 2.118 0.250 6.35 NR 36.22 15 315 4675 700 318
41 740 4 21.2 7 0.0772 1.961 0.232 5.89 NR36.22 17 855 5455 700 318
30 580 15.5 7 0.0661 1.679 0.198 5.03 NR36.22 24 390 7445 700 318

A See Table 4 for dimensions of standard reels.
B Recommended standard stranding combinations are shown in Table 5.
€ See Table 7 for mass per unit length for each stranding.

TABLE 2 Construction Requirements, Mass, Mass Per Unit Length, Recommended Reel Sizes, and Shipping Lengths of Conductors

Note 1—The sizes in boldface type indicate those preferred sizes from Specification B 682.

Conductor Diameter of ~ Conductor Mass per Unit Length” Recommended Package Sizes?
S|zeé Wires, Diameter, 1350, kg/km 6201, kg/km Total, kg/km  Related Strength  Ree| Designa-  Nominal Length of Nominal Mass of
mm mm mm kN tion® Each Piece, m  Each Length, kg

Stranding 72/19

1600 4.73 52.03 3559 934 4493 283 RMT 90.45 960 4315
1400 4.43 48.73 3092 812 3904 248 RMT 90.45 1060 4140
1250 4.18 45.98 2753 723 3476 221 RMT 90.45 1185 4120
1120 3.96 43.56 2471 648 3119 198 RMT 90.45 1320 4120
1000 3.74 41.14 2204 578 2782 180 RMT 90.45 1495 4160
Stranding 63/28
1600 4.73 52.03 3114 1377 4491 300 RMT 90.45 960 4310
1400 4.43 48.73 2705 1196 3901 263 RMT 90.45 1060 4135
1250 4.18 45.98 2409 1065 3474 234 RMT 90.45 1185 4115
1120 3.96 43.56 2162 956 3118 210 RMT 90.45 1320 4115
1000 3.74 41.14 1928 852 2780 190 RMT 90.45 1495 4155
Stranding 54/37
1600 4.73 52.03 2669 1819 4488 323 RMT 90.45 960 4310
1400 4.43 48.73 2319 1580 3899 283 RMT 90.45 1060 4135
1250 4.18 45.98 2065 1407 3472 253 RMT 90.45 1185 4115
1120 3.96 43.56 1853 1263 3116 226 RMT 90.45 1320 4115
1000 3.74 41.14 1653 1126 2779 204 RMT 90.45 1495 4155
Stranding 54/7
1000 4.57 41.13 2468 318 2786 166 RMT 90.45 1495 4165
900 4.33 38.97 2194 214 2478 148 RMT 90.45 1785 4425
800 4.09 36.81 1957 252 2209 133 RMT 90.45 2000 4420
710 3.85 34.64 1734 224 1958 118 RMT 90.45 2260 4425
630 3.63 32.67 1542 199 1741 107 RMT 90.45 2540 4420
560 3.42 30.78 1369 176 1545 96.1 RMT 9 .45 2860 4420
500 3.23 29.07 1221 157 1378 86.5 RMT 90.45 3210 4425
Stranding 48/13
1000 4.57 41.13 2194 591 2786 178 RMT 90.45 1495 4165
900 4.33 38.97 1950 525 2475 159 RMT 90.45 1785 4420
800 4.09 36.81 1740 469 2209 142 RMT 90.45 2000 4420
710 3.85 34.65 1542 415 1957 126 RMT 90.45 2260 4425
630 3.63 32.67 1371 369 1740 114 RMT 90.45 2540 4420
560 3.42 30.78 1217 328 1545 102 RMT 90.45 2860 4420
500 3.23 29.07 1085 292 1377 93.6 RMT 90.45 3210 4420
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TABLE 2 Continued

Conductor Diameter of  Conductor Mass per Unit Length” Recommended Package Sizes®
Slzeé Wires, Diameter, 1350, kg/km 6201, kg/km  Total, kg/km  Related Strength  Reg| Designa-  Nominal Length of Nominal Mass of
mm mm mm kN tion® Each Piece, m  Each Length, kg

Stranding 42/19

1000 457 41.13 1919 864 2783 192 RMT 90.45 1495 4160
900 4.33 38.97 1706 768 2474 773 RMT 90.45 1785 4415
800 4.09 36.81 1522 685 2207 154 RMT 90.45 2000 4415
710 3.85 34.65 1349 607 1956 137 RMT 90.45 2260 4420
630 3.63 32.67 1199 540 1739 123 RMT 90.45 2540 4415
560 3.42 30.78 1065 479 1544 110 RMT 90.45 2860 4415
500 3.23 29.07 950 427 1377 100 RMT 90.45 3210 4420

Stranding 33/28

1000 4.57 41.13 1508 1273 2781 206 RMT 90.45 1495 4160
900 4.33 38.97 1341 1131 2472 187 RMT 90.45 1785 4415
800 4.09 36.81 1196 1009 2205 167 RMT 90.45 2000 4410
710 3.85 34.65 1060 894 1954 148 RMT 90.45 2260 4415
630 3.63 32.67 942 795 1737 133 RMT 90.45 2540 4410
560 3.42 30.78 836 706 1542 119 RMT 90.45 2860 4410
500 3.23 29.07 746 630 1376 109 RMT 90.45 3210 4415

Stranding 33/4
630 4.66 32.62 1553 187 1740 104 RMT 90.45 2540 4420
560 4.39 30.73 1378 166 1544 92.4 RMT 90.45 3860 4415
500 4.15 29.05 1232 148 1380 82.6 RMT 84.45 2430 3355
450 3.94 27.58 1110 134 1244 74.4 RMT 84.45 2695 3355
400 3.71 25.97 984 119 1103 67.3 RMT 84.45 3040 3355
355 3.50 24.50 876 106 982 60.8 RMT 84.45 3415 3355
315 3.29 23.03 774 93 867 53.7 RMT 84.45 3865 3350
280 3.10 21.70 687 83 770 48.1 RMT 84.45 4350 3350
250 2.93 20.51 614 74 688 42.9 RMT 84.45 4875 3355
Stranding 30/7
630 4.66 32.62 1412 328 1740 113 RMT 90.45 2540 4420
560 4.39 30.73 1253 291 1544 100 RMT 90.45 2860 4415
500 4.15 29.05 1119 260 1379 89.5 RMT 84.45 2430 3350
450 3.94 27.58 1009 234 1243 80.6 RMT 84.45 3415 3350
400 3.71 25.97 895 208 1103 72.7 RMT 84.45 3040 3355
355 3.50 24.50 796 185 981 65.5 RMT 84.45 3415 3350
315 3.29 23.03 704 163 867 57.9 RMT 84.45 3865 3350
280 3.10 21.70 625 145 770 52.1 RMT 84.45 4350 3350
250 2.93 20.51 558 130 688 46.6 RMT 84.45 4875 3355
Stranding 24/13
630 4.66 32.62 1129 608 1737 125 RMT 90.45 2540 4410
560 4.39 30.73 1002 540 1542 11 RMT 90.45 2860 4410
500 4.15 29.05 896 483 1379 98.8 RMT 84.45 2430 3350
450 3.94 27.58 807 435 1242 89.0 RMT 84.45 2695 3345
400 3.71 25.97 716 386 1102 79.9 RMT 84.45 3040 3350
355 3.50 24.50 637 343 980 7.7 RMT 84.45 3415 3345
315 3.29 23.03 563 303 866 63.4 RMT 84.45 3865 3345
280 3.10 21.70 500 269 769 57.6 RMT 84.45 4350 3345
250 2.93 20.51 446 240 686 51.4 RMT 84.45 4875 3360
Stranding 18/19
630 4.66 32.62 847 889 1736 139 RMT 90.45 2540 4410
560 4.39 30.73 752 789 1541 123 RMT 90.45 2860 4410
500 4.15 29.05 672 705 1377 110 RMT 84.45 2430 3345
450 3.94 27.58 606 636 1242 99.2 RMT 84.45 2695 3345
400 3.1 25.97 537 563 1100 88.7 RMT 84.45 3040 3345
355 3.50 24.50 478 501 979 79.5 RMT 84.45 3415 3345
315 3.29 23.03 422 443 865 70.2 RMT 84.45 3865 3345
280 3.10 21.70 375 393 768 64.2 RMT 84.45 4350 3340
250 2.93 20.51 335 352 687 57.4 RMT 84.45 4875 3350
Stranding 12/7
280 4.33 21.65 488 283 771 57.6 RM 66.32 2235 1725
NR 66.28 2235 1725
250 4.09 20.45 435 252 687 51.4 RM 66.32 2505 1720
NR 66.28 2505 1720
224 3.87 19.35 389 226 615 46.0 RM 66.32 2795 1720
NR 66.28 2795 1720
200 3.66 18.30 348 202 550 41.6 RM 66.32 3125 1720
NR 66.28 3125 1720
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