


AWG/Metric Conductor Table

Approx OD Area Weight bc ?Beas;;t)i"ce Di.ﬁﬁ;‘:g’,}ce
s Lb/ Ohms/ Ohms/ Ohms/ Ohms/
AWG Stranding Inch mm CMA mm?2 1000 ft kg/km 1000 ft K 1000 ft K
38 Solid 0.0040 0.102 16.0 0.008 0.048 0.071 648 2126 696 2283
38 7/46 0.0047 0.119 17.2 0.009 0.053 0.079 614 2014 659 2162
36 Solid 0.0050 0.127 25.0 0.013 0.076 0113 415 1362 445 1460
36 7/44 0.0060 0.152 28.0 0.014 0.086 0.128 378 1240 406 1332
34 Solid 0.0063 0.160 39.7 0.020 0.120 0.179 261 856 280 919
34 7/42 0.0075 0.191 43.8 0.022 0135 0.201 242 794 260 853
32 Solid 0.0080 0.203 64.0 0.032 0.194 0.289 162 531 174 571
32 7/40 0.0093 0.236 67.3 0.034 0.208 0.310 157 515 169 554
32 19/44 0.0100 0.254 76.0 0.039 0.235 0.350 139 456 149 489
30 Solid 0.0100 0.254 100 0.051 0.303 0.451 104 341 m 364
30 7/38 0.0120 0.305 12 0.057 0.346 0.515 94.5 310 101 331
30 19/42 0.0125 0.318 19 0.060 0.367 0.546 89.1 292 95.6 314
28 Solid 0.0126 0.320 159 0.081 0.481 0.716 65.2 214 69.3 227
28 7/36 0.0150 0.381 175 0.089 0.540 0.804 60.4 198 64.9 213
28 19/40 0.0155 0.394 183 0.093 0.564 0.839 57.9 190 62.2 204
27 7/35 0.017 0.432 220 om 0.679 1.01 481 158 51.7 170
26 Solid 0.0159 0.404 253 0.128 0.766 114 41.0 135 43.5 143
26 7/34 0.019 0.483 278 0141 0.858 1.28 381 125 40.9 134
26 10/36 0.019 0.483 250 0127 0.772 115 42.3 139 45.4 149
26 19/38 0.020 0.508 304 0.154 0.939 1.40 34.8 N4 37.4 123
25 7/.0067 0.020 0.508 314 0.159 0.970 1.44 33.7 m 36.1 n8
25 7/33 0.021 0.533 353 0.179 1.09 1.62 30.0 98.4 32.2 106
25 40/40 0.023 0.584 384 0.195 119 177 27.5 90.2 29.5 96.8
24 Solid 0.0201 0.5M 404 0.205 1.22 1.82 25.7 84.3 26.7 87.6
24 7/32 0.024 0.610 448 0.227 1.38 2.05 23.6 77.4 25.3 83.0
24 10/34 0.023 0.584 397 0.201 1.23 1.83 26.6 87.3 28.6 93.8
24 19/36 0.025 0.635 475 0.241 1.47 219 22.3 73.2 23.9 78.4
22 Solid 0.0253 0.643 640 0.324 1.94 2.89 16.2 531 16.9 55.4
22 7/.0096 0.029 0.737 645 0.327 1.99 2.96 16.4 53.8 17.6 57.7
22 7/30 0.030 0.762 700 0.355 216 3.21 151 495 16.2 531
22 16/34 0.030 0.762 635 0.322 1.96 2.92 16.7 54.8 17.9 58.7
22 19/34 0.0315 0.800 754 0.382 2.33 3.47 14.0 459 15.1 49,5
20 Solid 0.032 0.813 1024 0.519 3.10 4.61 10.1 331 10.5 34.4
20 7/.0121 0.036 0.914 1022 0.518 316 4.70 10.4 341 1.0 36.1
20 7/28 0.038 0.965 m3 0.564 3.44 512 9.5 31.2 101 331
20 10/30 0.037 0.940 1000 0.507 3.09 4.60 10.6 34.8 1.4 37.4
20 19/32 0.040 1.016 1216 0.616 3.75 5.58 8.7 28.5 9.3 30.6
20 26/34 0.038 0.965 1032 0.523 319 475 10.2 335 1.0 36.1
20 41/36 0.037 0.940 1025 0.519 3.16 4.70 10.3 33.8 1 36.4
20 63(7x9)/38 0.040 1.016 1008 0.51 317 4.72 10.7 35.1 1.5 37.7

*Nominal resistance at 20°C.
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AWG/Metric Conductor Table

Approx OD Weight bc ?Beas:zggnce DC(_II_Qiﬁ;l:La)r:ce
AWG Stranding Inch mm CMA mm?2 1 olbb./ ft kg/km %ggsf/t Olll(nn':s/ %Ibnssf/t OII‘('::‘S/

18 Solid 0.040 1.016 1624 0.823 4.92 7.32 6.39 21.0 6.64 21.8
18 7/.0152 0.046 1168 1617 0.819 4.99 7.43 6.54 21.5 6.95 22.8
18 7/26 0.048 1.219 1771 0.897 5.47 814 5.97 19.6 6.34 20.8
18 16/30 0.047 1194 1600 0.81 4.94 7.35 6.61 21.7 710 23.3
18 19/30 0.050 1.270 1900 0.963 5.87 8.74 5.57 18.3 5.98 19.6
18 41/34 0.047 1194 1628 0.825 5.03 7.49 6.50 21.3 6.98 22.9
18 65/36 0.047 1194 1625 0.823 5.02 7.47 6.51 21.4 6.99 22.9
18 105(7x15)/38 0.052 1.321 1680 0.851 5.29 7.87 6.42 211 6.89 22.6
16 Solid 0.051 1.295 2581 1.31 7.81 1.62 4.02 13.2 418 13.7
16 7/.0192 0.058 1.473 2583 1.31 7.98 11.88 410 13.5 4.35 14.3
16 7/24 0.060 1.524 2828 1.43 8.73 12.99 3.74 12.3 3.89 12.8
16 19/.0117 0.059 1.499 2603 1.32 8.04 11.96 4.06 13.3 4.32 14.2
16 19/29 0.057 1.448 2432 1.23 7.51 118 4.35 14.3 4.62 15.2
16 26/30 0.060 1.524 2600 1.32 8.03 1.95 4.07 13.4 4.37 14.3
16 65/34 0.059 1.499 2580 1.31 7.97 11.86 410 13.5 4.40 14.4
16 168(7x24)/38 0.067 1.702 2688 1.36 8.46 12.59 4.01 13.2 4.3] 14.1

14 Solid 0.064 1.626 4109 2.08 12.4 18.45 2.52 8.27 2.62 8.60
14 7/22 0.076 1.930 4480 2.27 13.8 20.53 2.36 7.74 2.46 8.07
14 7/.0242 0.073 1.854 4102 2.08 12.7 18.90 2.58 8.46 2.68 8.79
14 19/.0147 0.074 1.880 4104 2.08 12.7 18.90 2.58 8.46 2.74 8.99
14 19/27 0.071 1.803 3838 1.94 1.8 17.56 2.76 9.06 2.93 9.61
14 41/30 0.074 1.880 4100 2.08 12.7 18.90 2.58 8.46 277 9.09
14 105/34 0.075 1.905 4168 21 12.9 19.20 2.54 8.33 2.72 8.92
14 266(7x38)/38 0.080 2.032 4256 216 13.4 19.94 2.53 8.30 2.72 8.92
12 Solid 0.081 2.057 6529 3.31 19.8 29.47 1.59 5.22 1.65 5.41
12 7/20 0.096 2.438 7168 3.63 221 32.88 1.48 4.85 1.53 5.02
12 7/.0305 0.092 2.337 6510 3.30 20.1 29.91 1.62 5.31 1.69 5.54
12 19/.0185 0.093 2.362 6498 3.29 20.1 29.91 1.63 5.35 173 5.68
12 19/25 0.090 2.286 6080 3.08 18.8 27.98 1.74 5.71 1.85 6.07
12 65/30 0.093 2.362 6500 3.29 20.1 29.91 1.63 5.35 175 5.74
12 168(7x24)/34 0.106 2.692 6670 3.38 21.0 31.25 1.62 5.31 1.74 571

12 413(7x59)/38 0.106 2.692 6608 3.35 20.8 30.95 1.63 5.35 175 5.74
10 Solid 0.102 2.591 10384 5.26 3.4 46.73 0.999 3.28 1.04 3.41
10 7/.0385 0.116 2.946 10374 5.26 32.0 47.62 1.02 3.35 1.06 3.48
10 19/.0234 onz 2.972 10412 5.28 321 4777 1.02 3.35 1.06 3.48
10 19/23 0n3 2.870 9709 492 30.0 44.64 1.09 3.58 113 3.71

10 37/.0167 onz 2.972 10323 5.23 31.9 47.47 1.02 3.35 1.09 3.58
10 37/26 om 2.819 9361 4.74 28.9 43.01 113 3.71 1.20 3.94
10 105/30 018 2.997 10500 5.32 32.4 48.22 1.01 3.31 1.08 3.54
10 658(7x94)/38 0.132 3.353 10528 5.33 331 49.26 1.02 3.35 110 3.61

*Nominal resistance at 20°C.
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AWG/Metric Conductor Table

Approx OD Area Weight bc ?Beas::t)ence Di.ﬁﬁ;‘:?ﬂce
AWG Stranding Inch mm CMA mm?2 1 Olz)bc{ft kg/km %%'gsf/t Ol'\(r':s/ l%%mosf/t OII'(T‘S/
8 Solid 0.129 3.277 16512 8.37 50.0 74.41 0.628 2.06 0.646 212
8 19/.0295 0.148 3.759 16530 8.38 51.0 75.90 0.640 210 0.665 218
8 19/21 0143 3.632 15428 7.82 47.6 70.84 0.686 2.25 0.713 2.34
8 49(7x7)/.0184 0.166 4.216 16611 8.42 52.3 77.83 0.649 213 0.690 2.26
8 65/26 0.148 3.759 16445 8.33 50.8 75.60 0.643 21 0.683 2.24
8 133(7x19)/29 0.169 4.293 17024 8.63 53.6 79.77 0.634 2.08 0.673 2.21
8 168(7x24)/30 0.167 4.242 16800 8.51 52.9 78.72 0.642 2.1 0.689 2.26
8 266(7x38)/32 0.166 4.216 17024 8.63 53.6 79.77 0.634 2.08 0.680 2.23
6 19/.0372 0.186 4.724 26296 13.3 81.2 120.84 0.402 1.32 0.418 1.37
6 19/19 0.180 4.572 24491 12.4 75.6 112.51 0.432 1.42 0.449 1.47
6 37/23 0.158 4.013 18907 9.58 58.4 86.91 0.559 1.83 0.582 1.91
6 49(7x7)/.0231 0.208 5.283 26166 13.3 81.6 121.43 0.408 1.34 0.425 1.39
6 105/26 0.188 4,775 26565 13.5 82.0 122.03 0.398 1.31 0.423 1.39
6 133(7x19)/27 0.213 5.410 26866 13.6 84.6 125.90 0.401 1.32 0.426 1.40
6 266(7x38)/30 0.210 5.334 26600 13.5 83.7 124.56 0.405 1.33 0.435 1.43
6 413(7x59)/32 0.212 5.385 26432 13.4 83.2 123.82 0.408 1.34 0.438 1.44
4 19/.0469 0.235 5.969 41800 21.2 129 191.97 0.253 0.830 0.263 0.863
4 49(7x7)/.0292 0.263 6.680 41797 21.2 130 193.46 0.256 0.840 0.266 0.873
4 133(7x19)/25 0.269 6.833 42560 21.6 134 199.41 0.253 0.830 0.269 0.883
4 168(7x24)/26 0.266 6.756 42504 21.5 134 199.41 0.254 0.833 0.270 0.886
4 413(7x59)//30 0.265 6.731 41300 20.9 130 193.46 0.261 0.856 0.280 0.919
4 420(7x60)/30 0.268 6.807 42000 21.3 132 196.44 0.257 0.843 0.276 0.906
4 665(19x35)/32 0.270 6.858 42560 21.6 134 199.41 0.253 0.830 0.272 0.892
2 19/.0591 0.296 7.518 66367 33.6 205 305.07 0.159 0.522 0.166 0.545
2 133(7x19)/23 0.339 8.611 67963 34.4 214 318.47 0.159 0.522 0.165 0.541
2 259(7x37)/26 0.334 8.484 65527 33.2 207 308.05 0.165 0.541 0.176 0.577
2 266(7x38)/26 0.334 8.484 67298 341 212 315.49 0.160 0.525 0.170 0.558
2 665 (7x95)/30 0.336 8.534 66500 33.7 209 311.03 0.162 0.531 0.174 0.571
2 665(19x35)/30 0.338 8.585 66500 33.7 209 311.03 0.162 0.531 0174 0.571
2 1045(19x55)/32 0.342 8.687 66880 33.9 213 316.98 0.163 0.535 0175 0.574
1 19/.0664 0.332 8.433 83771 42.4 259 385.43 0.126 0.413 0.131 0.430
1 133(7x19)/22 0.380 9.652 85120 431 268 398.83 0.127 0.417 0.132 0.433
1 259(7x37)/25 0.376 9.550 82880 42.0 262 389.90 0.131 0.430 0.139 0.456
1 836(19x44)/30 0.383 9.728 83600 42.4 266 395.85 0.130 0.427 0.140 0.459
1/0 19/.0745 0.373 9.474 105450 53.4 326 48514 0.100 0.328 0.104 0.341
1/0 133(7x19)/21 0.428 10.871 107996 54.7 340 505.98 0.100 0.328 0.104 0.341
1/0 259(7x37)/24 0.422 10.719 104636 53.0 331 492.58 0.104 0.341 0.108 0.354
1/0 1045(19x55)/30 0.428 10.871 104500 53.0 332 494.07 0.104 0.341 012 0.367
1/0 1064(19x56)/30 0.430 10.922 106400 53.9 338 503.00 0.102 0.335 0.110 0.361
2/0 19/.0837 0.419 10.643 133114 67.4 4N 611.64 0.079 0.259 0.083 0.272
2/0 133(7x19)/20 0.480 12.192 136192 69.0 429 638.42 0.079 0.259 0.082 0.269
2/0 259(7x37)23 0.474 12.040 132349 671 419 623.54 0.082 0.269 0.085 0.279
2/0  1323(7x7x27)/30 0.539 13.691 132300 67.0 424 630.98 0.083 0.272 0.089 0.292
2/0 1330(19x70)/30 0.483 12.268 133000 67.4 427 635.45 0.083 0.272 0.089 0.292

*Nominal resistance at 20°C.
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AWG/Metric Conductor Table

Approx OD Weight bc ?Beas:zggnce D(Z(_?;;l:&a)gce
AWG Stranding Inch mm CMA mm?2 lolz)bgft kg/km %ggsf/t Olll(nn':s/ %Ibnssf/t OII‘('::‘S/
3/0 19/.0940 0.470 11.938 167884 85.1 518 770.87 0.063 0.207 0.066 0.217
3/0 133(7x19)/19 0.538 13.665 171437 86.9 540 803.61 0.063 0.207 0.065 0.213
3/0 259(7x37)/22 0.530 13.462 165760 84.0 524 779.80 0.065 0.213 0.068 0.223
3/0 1666(7x7x34)30 0.604 15.342 166600 84.4 535 796.17 0.066 0.217 0.071 0.233
3/0 1672(19x88)/30 0.540 13.716 167200 84.7 536 797.66 0.066 0.217 0.071 0.233
4/0 19/.1055 0.528 13.411 211470 107 653 971.77 0.050 0.164 0.051 0.167
4/0 133(7x19)/18 0.604 15.342 215992 109 680 1011.95 0.050 0.164 0.052 0.171
4/0 259(7x37)/21 0.598 15.189 210308 107 665 989.63 0.052 0171 0.054 0177
4/0  2107(7x7x43)/30 0.681 17.297 210700 107 676 1006.00 0.052 0171 0.056 0.184
4/0 2109 (37x57)/30 0.590 14.986 210900 107 677 1007.49 0.052 0.171 0.056 0.184
*Nominal resistance at 20°C.
AWG/Metric Comparison
Stranded Conductors
Dica?r:‘:t'er s): ?tr:gm:lg C°"e:‘l;'v<21ding Di(::'\?rluger s): ?t?g:\r:jg C°"e:‘l;'voending Di?::t'er sxt_ Igtllg:::lg C°"e:\‘,’v‘2'di"9
(mm?2) Dia. (mm) (mm?2) Dia. (mm) (mma2) Dia. (mm)
0.014 7 x 0.05 - 0.283 1x 0.60 - 1.276 26 x 0.25 16
0.035 7 x 0.08 32 0.291 37 x 010 - 1.327 1x1.30 16
0.047 24 x 0.05 - 0.314 40 x 0.10 - 1.343 19 x 0.30 16
0.049 1x 0.25 30 0.322 1x 0.64 22 1.374 7 x 0.50 16
0.055 7 x 0.10 30 0.336 19 x 0.15 22 1.473 30 x 0.25 -
0.079 10 x 0.10 - 0.344 7 x 0.25 22 1.508 12 x 0.40 -
0.079 7 x 012 - 0.377 12 x 0.20 - 1.828 19 x 0.35 14
0.080 1x 0.32 28 0.377 48 x 0.10 - 1.885 60 x 0.20 -
0.093 7 x 0.13 28 0.389 22 x 015 - 1.909 27 x 0.030 -
0.094 12 x 0.10 - 0.442 1x 0.75 - 1.979 7 x 0.60 -
0.094 48 x 0.05 - 0.459 26 x 0.15 20 2.01 16 x 0.40 -
0.096 19 x 0.08 28 0.491 10 x 0.25 20 2.013 41x 0.25 14
0.113 10 x 0.12 - 0.495 7 x 0.30 - 2.087 1x1.63 14
0.118 60 x 0.05 - 0.503 16 x 0.20 - 2.454 50 x 0.25 14
0.118 15 x 0.10 - 0.515 1x 0.81 20 3.022 19 x 0.45 12
0.124 7 x 015 26 0.563 7 x 0.32 20 3142 16 x 0.50 -
0.126 1x 0.40 26 0.597 19 x 0.20 20 3.181 45 x 0.30 -
0.149 19 x 0.10 26 0.636 36 x 0.15 - 3191 65 x 0.25 12
0177 10 x 0.15 24 0.754 24 x 0.20 - 3.393 48 x 0.30 -
0.188 24 x 0.10 - 0.785 16 x 0.25 18 3.958 56 x 0.30 -
0.196 1x 0.50 24 0.817 1x1.02 18 4.650 37 x 0.40 -
0.212 27 x 0.10 - 0.848 12 x 0.30 - 4714 7 x7 x0.35 -
0.212 12 x 0.15 - 0.880 7 x 0.40 18 5154 105 x 0.25 -
0.220 7 x 0.20 24 0.933 19 x 0.25 18 5160 73 x 0.30 10
0.251 32 x 010 - 0.990 56 x 0.15 - 5.300 75 x 0.30 10
0.252 19 x 0.13 24 1.005 32 x 0.20 -
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Conductor Color Coding

Multipair Cables

Chart A

Pair No.

OCONOUTRAWN o

Color Combination

Black +Red
Black + White
Black + Green
Black + Blue
Black + Brown
Black + Yellow
Black + Orange
Red + Green
Red + White
Red + Blue
Red + Yellow
Red + Brown
Red + Orange

Pair No.

Color Combination

Green + Blue
Green + White
Green + Brown
Green + Orange
Green + Yellow
White + Blue
White + Brown
White + Orange
White + Yellow
Blue + Brown
Blue + Orange
Blue + Yellow
Brown + Orange

Color Combination

Brown + Yellow
Violet + Red
Violet + White
Violet + Green
Violet + Blue
Violet + Brown
Violet + Yellow
Violet + Orange
Violet + Slate
Violet + Black
Slate + Red
Slate + White
Slate + Green

Color Combination

Slate + Blue

Slate + Brown

Slate + Yellow

Slate + Orange

Slate + Black
White/Black + Red
White/Black + Green
White/Black + Blue
White/Black + Brown
White/Black + Yellow
White/Black + Orange
White/Black + Violet

Pair No.

OONOUITRWN o

Color Combination

Black +Red
Black + White
Black + Green
Black + Blue
Black + Yellow
Black + Brown
Black + Orange
Red + White
Red + Green
Red + Blue
Red + Yellow
Red + Brown
Red + Orange

Pair No.

14
15

Chart A1

Color Combination

Green + White
Green + Blue
Green + Yellow
Green + Brown
Green + Orange
White + Blue
White + Yellow
White + Brown
White + Orange
Blue + Yellow
Blue + Brown
Blue + Orange
Brown + Yellow

Pair No.

Color Combination

Brown + Orange
Violet + Red
Violet + White
Violet + Green
Violet + Blue
Violet + Brown
Violet + Yellow
Violet + Orange
Violet + Slate
Violet + Black
Slate + Red
Slate + White
Slate + Green

Pair No.

40
41

Color Combination

Slate + Blue

Slate + Brown

Slate + Yellow

Slate + Orange

Slate + Black
White/Black + Red
White/Black + Green
White/Black + Blue
White/Black + Brown
White/Black + Yellow
White/Black + Orange
White/Black + Violet

Pair No.

OCONOUITRAWN o

Color Combination

White +Black
White +Brown
White +Red
White +Orange
White +Yellow
White +Green
White +Blue
White +Violet
White +Slate
Black +Brown
Black +Red
Black +Orange
Black +Yellow
Black +Green
Black +Blue
Black +Violet
Black +Slate
Brown +Red
Brown +Orange
Brown +Yellow
Brown +Green
Brown +Blue
Brown +Violet
Brown +Slate
Red +Orange
Red +Yellow
Red +Green
Red +Blue

Red +Violet
Red +Slate
Orange +Yellow
Orange +Green
Orange +Blue
Orange +Violet

Pair No.

Chart B

Color Combination

Orange +Slate
Yellow +Green
Yellow +Blue

Yellow +Violet
Yellow +Slate

Green +Blue

Green +Violet

Green +Slate

Blue +Violet

Blue +Slate

Violet +Slate
White/Black +Black
White/Black +Brown
White/Black +Red
White/Black +Orange
White/Black +Yellow
White/Black +Green
White/Black +Blue
White/Black +Violet
White/Black +Slate
White/Brown +Black
White/Brown +Brown
White/Brown +Red
White/Brown +Orange
White/Brown +Yellow
White/Brown +Green
White/Brown +Blue
White/Brown +Violet
White/Brown +Slate
White/Red +Black
White/Red +Brown
White/Red +Red
White/Red +Orange
White/Red +Yellow

Pair No.

Color Combination

White/Red +Green
White/Red +Blue
White/Red +Violet
White/Red +Slate
White/Orange +Black
White/Orange +Brown
White/Orange +Red
White/Orange +Orange
White/Orange +Yellow
White/Orange +Green
White/Orange +Blue
White/Orange +Violet
White/Orange +Slate
White/Yellow +Black
White/Yellow +Brown
White/Yellow +Red
White/Yellow +Orange
White/Yellow +Yellow
White/Yellow +Green
White/Yellow +Blue
White/Yellow +Violet
White/Yellow +Slate
White/Green +Black
White/Green +Brown
White/Green +Red
White/Green +Orange
White/Green +Yellow
White/Green +Green
White/Green +Blue
White/Green +Violet
White/Green +Slate
White/Blue +Black
White/Blue +Brown
White/Blue +Red
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Conductor Color Coding

Multipair Cables

Pair No.

AR ZO OOV ARWN

Color Combination

Black #1 +Red #1
Black #2 + Red #2
Black #3 + Red #3
Black #4 + Red #4
Black #5 + Red #5
Black #6 + Red #6
Black #7 + Red #7
Black #8 + Red #8
Black #9 + Red #9
Black #10 + Red #10
Black #11 + Red #11
Black #12 + Red #12
Black #13 + Red #13

Pair No.

Chart BR

Color Combination

Black #14 + Red #14
Black #15 + Red #15
Black #16 + Red #16
Black #17 + Red #17
Black #18 + Red #18
Black #19 + Red #19
Black #20 + Red #20
Black #21 + Red #21
Black #22 + Red #22
Black #23 + Red #23
Black #24 + Red #24
Black #25 + Red #25
Black #26 + Red #26

Color Combination

Black #27 + Red #27
Black #28 + Red #28
Black #29 + Red #29
Black #30 + Red #30
Black #31 + Red #31

Black #32 + Red #32
Black #33 + Red #33
Black #34 + Red #34
Black #35 + Red #35
Black #36 + Red #36
Black #37 + Red #37
Black #38 + Red #38
Black #39 + Red #39

Pair No.

Color Combination

Black #40 + Red #40
Black #41 + Red #41

Black #42 + Red #42
Black #43 + Red #43
Black #44 + Red #44
Black #45 + Red #45
Black #46 + Red #46
Black #47 + Red #47
Black #48 + Red #48
Black #49 + Red #49
Black #50 + Red #50
Black #51 + Red #51

Pair No.

OONOUTEAWN o

Color Combination

Black +White #1
Black + White #2
Black + White #3
Black + White #4
Black + White #5
Black + White #6
Black + White #7
Black + White #8
Black + White #9
Black + White #10
Black + White #11
Black + White #12
Black + White #13

Pair No.

Chart BW

Color Combination

Black + White #14
Black + White #15
Black + White #16
Black + White #17
Black + White #18
Black + White #19
Black + White #20
Black + White #21
Black + White #22
Black + White #23
Black + White #24
Black + White #25
Black + White #26

Pair No.

Color Combination

Black + White #27
Black + White #28
Black + White #29
Black + White #30
Black + White #31
Black + White #32
Black + White #33
Black + White #34
Black + White #35
Black + White #36
Black + White #37
Black + White #38
Black + White #39

Pair No.

40
41

Color Combination

Black + White #40
Black + White #41
Black + White #42
Black + White #43
Black + White #44
Black + White #45
Black + White #46
Black + White #47
Black + White #48
Black + White #49
Black + White #50

Pair No.

Color Combination

Blue + White
Orange + White
Green + White
Brown + White
Slate + White
Blue/White + White

Blue/Orange + White
Blue/Green + White
Blue/Brown + White
Blue/Slate + White
Orange/White + White
Orange/Green + White
Orange/Brown + White

AR=ZOOONOTRWN

Pair No.

Chart C

Color Combination

Orange/Slate + White
Green/White + White
Green/Brown + White
Green/Slate + White
Brown/White + White
Brown/Slate + White
Slate/White + White
Blue + Red

Orange + Red

Green + Red

Brown + Red

Slate + Red
Blue/White + Red

Pair No.

Color Combination

Blue/Orange + Red
Blue/Green + Red
Blue/Brown + Red
Blue/Slate + Red
Orange/White + Red
Orange/Green + Red
Orange/Brown + Red
Orange/Slate + Red
Green/White + Red
Green/Brown + Red
Green/Slate + Red
Brown/White + Red
Brown/Slate + Red

Pair No.

Color Combination

Slate/White + Red
Blue + Black
Orange + Black
Green + Black
Brown + Black
Slate + Black

Blue/White + Black
Blue/Orange + Black
Blue/Green + Black
Blue/Brown + Black
Blue/Slate + Black

Orange/White + Black

Pair No. Color Combination

Black +Red
Black +White
Black +Green
Black +Blue
Black +Yellow
Black +Brown
Black +Orange
Red +White
Red +Green
Red +Blue
Red +Yellow
Red +Brown
Red +Orange

A2 O0ONOARWN

Pair No.

Chart K

Color Combination

Green +White
Green +Blue
Green +Yellow
Green +Brown
Green +Orange
White +Blue
White +Yellow
White +Brown
White +Orange
Blue +Yellow
Blue +Brown
Blue +Orange
Brown +Yellow

Pair No.

Color Combination

Brown +Orange
Orange +Yellow
Violet +Orange
Violet +Red
Violet +White
Violet +Green
Violet +Blue
Violet +Yellow
Violet +Brown
Violet +Black
Slate +White
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Conductor Color Coding

Multipair Cables

Chart L

Pair No. Color Combination Pair No. Color Combination
1 White + Blue 10 Red + Slate 19 Yellow + Brown
2 White + Orange n Black + Blue 20 Yellow + Slate
3 White + Green 12 Black + Orange 21 Violet + Blue
4 White + Brown 13 Black + Green 22 Violet + Orange
5 White + Slate 14 Black + Brown 23 Violet + Green
6 Red + Blue 15 Black + Slate 24 Violet + Brown
7 Red + Orange 16 Yellow + Blue 25 Violet + Slate
8 Red + Green 17 Yellow + Orange
9 Red + Brown 18 Yellow + Green
Pair No. Color Combination Pair No. Color Combination Pair No. Color Combination
1 Blue/White + White/Blue 10 Slate/Red + Red/Slate 19 Brown/Yellow + Yellow/Brown
2 Orange/White + White/Orange l Blue/Black + Black/Blue 20 Slate/Yellow + Yellow/Slate
3 Green/White + White/Green 12 Orange/Black + Black/Orange 21 Blue/Violet + Violet/Blue
4 Brown/White + White/Brown 13 Green/Black + Black/Green 22 Orange/Violet + Violet/Orange
5 Slate/White + White/Slate 14 Brown/Black + Black/Brown 23 Green/Violet + Violet/Green
6 Blue/Red + Red/Blue 15 Slate/Black + Black/Slate 24 Brown/Violet + Violet/Brown
7 Orange/Red + Red/Orange 16 Blue/Yellow + Yellow/Blue 25 Slate/Violet + Violet/Slate
8 Green/Red + Red/Green 17 Orange/Yellow + Yellow/Orange
9 Brown/Red + Red/Brown 18 Green/Yellow + Yellow/Green
Pair No. Color Combination Pair No. Color Combination
1 Black + Yellow 1 Black + White
2 Red + Violet 2 Red + Green
3 Blue + Brown 3 Brown + Blue
4 Orange + Green 4 Orange + Yellow
5 Black/White + White/Black 5 Violet + Slate
6 Brown/White + White/Brown 6 Tan + Pink
7 Red/White + White/Red 7 White/Blue + Blue/White
8 Orange/White + White/Orange 8 White/Brown + Brown/White
9 Yellow/White + White/Yellow 9 White/Orange + Orange/White
10 Green/White + White/Green 10 White/Green + Green/White
n Blue/White + White/Blue n White/Red + Red/White
12 Violet/White + White/Violet 12 White/Black + Black/White
13 Yellow/Blue + Blue/Yellow
14 Yellow/Brown + Brown/Yellow
15 Yellow/Orange + Orange/Yellow
16 Yellow/Red + Red/Yellow
17 Yellow/Black + Black/Yellow
18 Yellow/Violet + Violet/Yellow
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Conductor Color Coding

Multiconductor Cables

Chart D

No. Base st 2nd 3rd
Color Stripe Stripe Stripe

1 Black 35
2 Red 36
3 White 37
4 Green 38
5 Orange 39
6 Blue 40
7  Brown 41
8  Yellow 42
9  Violet 43
10  Slate 44
1 Pink 45
12 Tan 46
13  Red Green 47
14  Red Yellow 48
15 Red Black 49
16 White Black 50
17 White  Red 51
18  White  Green 52
19  White Yellow 53
20  White Blue 54
21 White Brown 55
22  White Orange 56
23 White Slate 57
24  White  Violet 58
25  White Black Red 59
26  White Black Green 60
27  White  Black Yellow 61
28  White Black Blue 62
29  White Black Brown 63
30  White Black Orange 64
31 White Black Slate 65
32 White Black Violet 66
33 White  Black Black 67
34 White Red Black 68

White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White

Red
Red
Red
Red
Red
Green
Green
Green
Green
Green
Green
Blue
Blue
Blue
Blue
Blue
Blue
Brown
Brown
Brown
Brown
Brown
Brown
Violet
Violet
Violet
Black
Black
Black
Black
Black
Black
Black
Black

Red
Green
Blue
Brown
Violet
Black
Red
Green
Blue
Brown
Violet
Black
Red
Green
Blue
Brown
Violet
Black
Red
Green
Blue
Brown
Violet
Red
Green
Blue
Red
Red
Red
Red
Red
Red
Red
Green

No.

Green 95
Yellow 96
Blue 97
Brown 98
Orange 99
Slate 100
Violet

Yellow

Base
Color

White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White
White

st
Stripe

Black
Black
Black
Black
Black
Black
Black
Black
Black
Black
Black
Black
Black
Black
Black
Black
Black
Black
Black
Black
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red
Red

2nd 3rd
Stripe Stripe
Green  Blue
Green  Brown
Green  Orange
Green  Slate
Green  Violet
Yellow Blue
Yellow Brown
Yellow Orange
Yellow Slate
Yellow Violet
Blue Brown
Blue Orange
Blue Slate
Blue Violet
Brown Orange
Brown Slate
Brown  Violet
Orange Slate
Orange Violet
Slate Violet
Black Green
Black Yellow
Black Blue
Black Brown
Black Orange
Black Slate
Black Violet
Green  Yellow
Green  Blue
Green  Brown
Green  Orange
Green  Slate

Chart D1 Chart D2

Base Color

Black
White
Red

Green

Brown

Blue

Stripe

Orange
Yellow

Violet
Slate
Pink
Tan
White

Blue

No.

Base Color

White
White
White
White
Red
Red
Red
Red
Red
Green
Green
Green

Stripe

Orange
Green
Brown
Slate
Blue
Orange

Green
Brown

Slate
Blue
Orange
Brown

No.  Color No.
1 Black 1
2 Red 2
3 White 3
4 Green 4
5  Yellow 5
6 Blue 6

7
8
:
10
No. Color n
12
1 Green/Yellow 13
2 Lt. Blue
3 Black
4 Brown
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Conductor Color Coding

Multiconductor Cables

Chart E

No. Base st 2nd 3rd No. Base st 2nd 3rd No. Base st 2nd 3rd
Color Stripe Stripe Stripe Color Stripe Stripe Stripe Color Stripe Stripe Stripe
1 Black 35  White Red Orange 69  White Black Orange Green
2  Brown 36  White Red Yellow 70  White Black Orange Blue
3 Red 37  White Red Green 71 White Black Orange Violet
4 Orange 38  White Red Blue 72  White Black Orange Slate
5  Yellow 39  White Red Violet 73 White Black Yellow Green
6  Green 40  White Red Slate 74 White Black Yellow Blue
7  Blue 41 White  Orange Yellow 75  White Black Yellow  Violet
8 Violet 42  White  Orange Green 76  White Black Yellow Slate
9 Slate 43  White  Orange Blue 77  White Black Green  Blue
10  White 44  White  Orange Violet 78  White Black Green  Violet
11 White Black 45  White  Orange Slate 79  White Black Green  Slate
12 White  Brown 46  White  Yellow Green 80  White Black Blue Violet
13 White Red 47  White  Yellow Blue 81  White Black Blue Slate
14  White  Orange 48 White  Yellow Violet 82  White Black Violet  Slate
15  White  Yellow 49  White  Yellow Slate 83  White Brown Red Orange
16 White  Green 50 White  Green Blue 84  White Brown Red Yellow
17 White Blue 51  White Green Violet 85  White Brown Red Green
18  White  Violet 52  White  Green Slate 86  White Brown Red Blue
19 White Slate 53  White Blue Violet 87  White Brown Red Violet
20  White Black Brown 54  White Blue Slate 88  White Brown Red Slate
21 White  Black Red 55  White  Violet Slate 89  White Brown Orange Yellow
22 White Black Orange 56  White Black Brown Red 90  White Brown Orange Green
23 White Black Yellow 57  White Black Brown Orange 91  White Brown Orange Blue
24 White Black Green 58  White Black Brown  Yellow 92  White Brown Orange Violet
25  White Black Blue 59  White Black Brown Green 93  White Brown Orange Slate
26  White Black Violet 60  White Black Brown Blue 94  White Brown Yellow Green
27  White  Black Slate 61  White  Black Brown  Violet 95  White Brown Yellow Blue
28  White Brown Red 62  White Black Brown Slate 96  White Brown Yellow Violet
29  White Brown Orange 63  White Black Red Yellow 97  White Brown Yellow Slate
30 White  Brown Yellow 64  White  Black Red Green 98  White Brown Green  Blue
31 White Brown  Green 65  White Black Red Blue 99  White Brown Green Violet
32 White Brown Blue 66  White Black Red Violet 100  White Brown Green Slate
33  White Brown Violet 67 White  Black Red Slate
34  White Brown Slate 68  White Black Orange VYellow

Chart F

No Base st 2nd No. Base st 2nd No. Base st 2nd
Color Stripe Stripe Color Stripe Stripe Color Stripe Stripe
1 Black 21 Orange Green 41 Green White  Blue
2  White 22  Black White  Red 42  Orange Red Green
3 Red 23 White Black Red 43 Blue Red Green
4 Green 24  Red Black White 44 Black White  Blue
5 Orange 25  Green Black White 45  White Black Blue
6  Blue 26  Orange Black White 46  Red White  Blue
7  White Black 27  Blue Black White 47  Green  Orange Red
8 Red Black 28  Black Red Green 48 Orange Red Blue
9 Green Black 29  White Red Green 49  Blue Red Orange
10  Orange Black 30 Red Black Green 50 Black Orange Red
n Blue Black 31 Green Black Orange 51 White Black Orange
12 Black White 32 Orange Black Green 52 Red Orange Black
13 Red White 33 Blue White  Orange 53  Green Red Blue
14  Green White 34 Black White  Orange 54  Orange Black Blue
15  Blue White 35  White Red Orange 55  Blue Black Orange
16 Black Red 36  Orange White Blue 56  Black Orange Green
17 White Red 37  White Red Blue 57  White Orange Green
18 Orange Red 38 Black White  Green 58 Red Orange Green
19 Blue Red 39  White Black Green 59  Green Black Blue
20 Red Green 40 Red White  Green 60 Orange Green Blue

Chart G

No. Base Color Stripe No. Base Color Stripe
1 White 6  Blue N White Black
2  Black 7  Brown 12 White Brown
3 Red 8 Orange 13 White Red
4 Green 9 Slate 14  White Orange
5  Yellow 10  Violet 15  White Yellow
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Conductor Color Coding

Multiconductor Cables

Chart H

No. Base Color Stripe No. Base Color Stripe No. Base Color Stripe
1 Black 8 Orange 15  White Blue
2  White 9 Slate 16 White Brown
3  Red 10  Violet 17 White Violet
4 Green N White Black 18 White Slate
5  Yellow 12 White Red 19  Black Red
6 Blue 13 White Green 20 Black Yellow
7  Brown 14 White Yellow
No. Color Base Color Stripe Base Color Stripe
1 Green 1  Black 20  VYellow Blue
2  White 2 Red 21 Brown Blue
3 Brown 3 Blue 22 Black Orange
4 Blue 4 Orange 23  Red Orange
5 Orange 5  Yellow 24  Blue Orange
6  Yellow 6 Brown 25  Yellow Orange
7 Red Black 26 Brown Orange
8 Blue Black 27  Black Yellow
9 Orange Black 28 Red Yellow
10 VYellow Black 29 Blue Yellow
11 Brown Black 30 Orange Yellow
12 Black Red 31 Brown Yellow
14  Orange Red 33 Red Brown
No. Color Stripe 15  Yellow Red 34  Blue Brown
16 Brown Red 35 Orange Brown
1 Brown 17 Black Blue 36 Yellow Brown
2 Blue 18 Red Blue 37  Black
3 Green Yellow 19  Orange Blue
No. Base Color Stripe Color Color
1 Black #1 1 Green/Yellow 34 Black #33
2 Red#2 2 Black #1 35 Black #34
3 Blue #3 3 White/Black* 36 Black #35
4 Orange #4 4 Black #3 37 Black #36
5  Yellow #5 5 Black #4 38 Black #37
6  Brown #6 6 Black #5 39 Black #38
7 Red Black #7 7 Black #6 40 Black #39
8 Blue Black #8 8 Black #7 41 Black #40
9 Orange Black #9 9 Black #8 42 Black #41
10  Yellow Black #10 10 Black #9 43 Black #42
n Brown Black #11 n Black #10 44 Black #43
12 Black Red #12 12 Black #11 45 Black #44
13 Black #12 46 Black #45
14 Black #13 47 Black #46
15 Black #14 48 Black #47
16 Black #15 49 Black #48
17 Black #16 50 Black #49
18 Black #17 51 Black #50
19 Black #18 52 Black #51
20 Black #19 53 Black #52
21 Black #20 54 Black #53
22 Black #21 55 Black #54
23 Black #22 56 Black #55
24 Black #23 57 Black #56
25 Black #24 58 Black #57
26 Black #25 59 Black #58
27 Black #26 60 Black #59
28 Black #27 61 Black #60
29 Black #28 62 Black #61
30 Black #29 63 Black #62
31 Black #30 64 Black #63
32 Black #31 65 Black #64
33 Black #32

*The white/black neutral conductor is used only on 18 and 16 AWG cables with conductor counts

of 12 or greater.
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Conductor Color Coding

Multiconductor Cables

Chart KX

No. Color No. Color
1 Green/Yellow 23 Black #22 45 Black #44
2 Black #1 24 Black #23 46 Black #45
3 Black #2 25 Black #24 47 Black #46
4 Black #3 26 Black #25 48 Black #47
5 Black #4 27 Black #26 49 Black #48
6 Black #5 28 Black #27 50 Black #49
7 Black #6 29 Black #28 51 Black #50
8 Black #7 30 Black #29 52 Black #51
9 Black #8 31 Black #30 53 Black #52
10 Black #9 32 Black #31 54 Black #53
n Black #10 33 Black #32 55 Black #54
12 Black #11 34 Black #33 56 Black #55
13 Black #12 35 Black #34 57 Black #56
14 Black #13 36 Black #35 58 Black #57
15 Black #14 37 Black #36 59 Black #58
16 Black #15 38 Black #37 60 Black #59
17 Black #16 39 Black #38 61 Black #60
18 Black #17 40 Black #39 62 Black #61
19 Black #18 41 Black #40 63 Black #62
20 Black #19 42 Black #41 64 Black #63
21 Black #20 43 Black #42 65 Black #64
22 Black #21 44 Black #43
No Color No. Color No. Color
1 Green/Yellow 23 Dk. Blue #22 45 Dk. Blue #44
2 Dk. Blue #1 24 Dk. Blue #23 46 Dk. Blue #45
3 White/Blue* 25 Dk. Blue #24 47 Dk. Blue #46
4 Dk. Blue #3 26 Dk. Blue #25 48 Dk. Blue #47
5 Dk. Blue #4 27 Dk. Blue #26 49 Dk. Blue #48
6 Dk. Blue #5 28 Dk. Blue #27 50 Dk. Blue #49
7 Dk. Blue #6 29 Dk. Blue #28 51 Dk. Blue #50
8 Dk. Blue #7 30 Dk. Blue #29 52 Dk. Blue #51
9 Dk. Blue #8 31 Dk. Blue #30 53 Dk. Blue #52
10 Dk. Blue #9 32 Dk. Blue #31 54 Dk. Blue #53
n Dk. Blue #10 33 Dk. Blue #32 55 Dk. Blue #54
12 Dk. Blue #11 34 Dk. Blue #33 56 Dk. Blue #55
13 Dk. Blue #12 35 Dk. Blue #34 57 Dk. Blue #56
14 Dk. Blue #13 36 Dk. Blue #35 58 Dk. Blue #57
15 Dk. Blue #14 37 Dk. Blue #36 59 Dk. Blue #58
16 Dk. Blue #15 38 Dk. Blue #37 60 Dk. Blue #59
17 Dk. Blue #16 39 Dk. Blue #38 61 Dk. Blue #60
18 Dk. Blue #17 40 Dk. Blue #39 62 Dk. Blue #61
19 Dk. Blue #18 41 Dk. Blue #40 63 Dk. Blue #62
20 Dk. Blue #19 42 Dk. Blue #41 64 Dk. Blue #63
21 Dk. Blue #20 43 Dk. Blue #42 65 Dk. Blue #64
22 Dk. Blue #21 44 Dk. Blue #43

*The white/blue neutral conductor is used only on 18 and 16 AWG cables with conductor counts of 12 or greater.

Chart LX Chart O

No. Color No. Color No. Color
1 Green/Yellow 1 Black 9 Violet
2 Dk. Blue #1 2 White 10 Slate
3 Dk. Blue #2 3 Red n Pink
4 Dk. Blue #3 4 Green 12 Tan
5 Dk. Blue #4 5 Brown 13 Black/White
6 Dk. Blue #5 6 Blue 14 Red/White
7 Dk. Blue #6 7 Orange 15 Green/White
8 Dk. Blue #7 8 Yellow
9 Dk. Blue #8
10 Dk. Blue #9
n Dk. Blue #10
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Conductor Color Coding

Chart P Chart R

No. Color No. Base Color 1st Stripe 2nd Stripe

1 White 1 Black 16 White Black

2 Black 2 Red 17 White Red

3 Red 3 Green 18 White Green

4 Green 4 White 19  White Yellow

5 Blue 5 Brown 20  White Blue

6 Brown 6 Blue 21 White Brown

7 Yellow 7  Orange 22  White Orange

8 Orange 8  Yellow 23 White Slate
9 Violet 24 White Violet
10  Slate 25  White Black Red
1M Pink 26  White Black Green
12 Tan 27  White Black Yellow
13 Red Green 28  White Black Blue
14  Red Yellow 29  White Black Brown
15 Red Black 30  White Black Orange

Chart RW

No. Color No. Color No. Color
1 Green/Yellow 23 Red #22 45 Red #44
2 Red #1 24 Red #23 46 Red #45
3 White/Red* 25 Red #24 47 Red #46
4 Red #3 26 Red #25 48 Red #47
5 Red #4 27 Red #26 49 Red #48
6 Red #5 28 Red #27 50 Red #49
7 Red #6 29 Red #28 51 Red #50
8 Red #7 30 Red #29 52 Red #51
9 Red #8 31 Red #30 53 Red #52
10 Red #9 32 Red #31 54 Red #53
n Red #10 33 Red #32 55 Red #54
12 Red #11 34 Red #33 56 Red #55
13 Red #12 35 Red #34 57 Red #56
14 Red #13 36 Red #35 58 Red #57
15 Red #14 37 Red #36 59 Red #58
16 Red #15 38 Red #37 60 Red #59
17 Red #16 39 Red #38 61 Red #60
18 Red #17 40 Red #39 62 Red #61
19 Red #18 41 Red #40 63 Red #62
20 Red #19 42 Red #41 64 Red #63
21 Red #20 43 Red #42 65 Red #64
22 Red #21 44 Red #43

*The white/red neutral conductor is used only on 18 and 16 AWG cables with conductor counts of 12 or greater.

Chart RX

N=00WONOUTAGWN -

Green/Yellow
Red #1
Red #2
Red #3
Red #4
Red #5
Red #6
Red #7
Red #8
Red #9
Red #10
Red #11
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Conductor Color Coding

Hook-Up Wire

Chart Z1 Chart 22

No. Color No. Colors
1 White 0 Black
2 Black 1 Brown
3 Red 2 Red
4 Green 3 Orange
5 Yellow 4 Yellow
6 Blue 5 Green
7 Brown 6 Blue
8 Orange 7 Violet
9 Slate 8 Slate
10 Violet 9 White
N White/Black 45 Yellow/Green

12 White/Red 54 Green/Yellow
13 White/Green 90 White/Black
14 White/Yellow 91 White/Brown
15 White/Blue 92 White/Red
16 White/Brown 93 White/Orange
17 White/Orange 94 White/Yellow
18 White/Slate 95 White/Green
19 White/Violet 96 White/Blue
28 Green/Yellow 97 White/Violet
29 Yellow/Green 98 White/Slate
30 Pink P Pink

T Tan

X Clear
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Properties of Common Insulation and
Jacket Materials

Property b ei';:l‘t'; PE De:‘;‘i:’t';'PE Celular Nylon PP cellularpp  Pvc  PleTUM  pyp
Abrasion Resistance G E F E F-G F-G F-G F-G O
Acid Resistance G-E E G-E P-F E E G-E G F

Alcohol Resistance E E E P E E P-F G P-G

Miphatic lydrocarbonsResitance o e 6 G epF P P P PG
Alkali Resistance G-E E G-E E E E G-E G F

Ao Eso, ool ety e P P P G P P P-F PF PG
Electrical Properties E E E P E E F-G G P

Flame Resistance P P P P P P E E

HaIogena(tgggl-rlggsrgrcgg?\?en:tges|stance G G G G P = P_F P_F P-G
Heat Resistance G E G E E E G-E G-E G
Low-Temperature Flexibility E E E G P P P-G P-G G
Nuclear Radiation Resistance G-E G-E G F-G F F F F G
Oil Resistance G-E G-E G E F F F F E
Oxidation Resistance E E E E E E E E E
Ozone Resistance E E E E E E E E E
Underground Burial G E N/A p N/A N/A P-G p G

Water Resistance E E E P-F E E F-G F P-G
Weather, Sun Resistance E E E E E E G-E G G

Ratings based on average performance of general-purpose compounds. Specific properties can usually be improved by selective compounding.

P Poor

F Fair

G Good

E Excellent

O Outstanding

Fluoropolymers

Property FEP PTFE ETFE ECTFE PVDF TPE
Abrasion Resistance E (0] E E E F-G
Acid Resistance E E E E G-E G
Alcohol Resistance E E E E E G
Aliphatic Hydrocarbons Resistance (Gasoline, Kerosene, etc.) E E E E E p
Alkali Resistance E E E E E G-E
Aromatic Hydrocarbons Resistance (Benzol, Toluol, etc.) E E E E G-E p
Electrical Properties E E E E G-E E
Flame Resistance (0] E G E-O E F-G
Halogenated Hydrocarbons Resistance (Degreaser Solvents) E E E E G
Heat Resistance (0] O E O (0] E
Low-Temperature Flexibility (0] O E O F E
Nuclear Radiation Resistance P-G P E E E G
Oil Resistance (0] E-O E O E G
Oxidation Resistance (0] (0] E O (0] E
Ozone Resistance E (0] E E E E
Underground Burial E E E E E p
Water Resistance E E E E E G-E
Weather, Sun Resistance (0] (0] E (0] E-O E

Ratings based on average performance of general-purpose compounds. Specific properties can usually be improved by selective compounding.

P Poor

F Fair

G Good

E Excellent

O Outstanding
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Properties of Common Insulation and
Jacket Materials

Property Rubber Neoprene EPDM Silicone
Abrasion Resistance E G-E G p
Acid Resistance F-G G G-E F-G
Alcohol Resistance G F P G
Aliphatic Hydrocarbons Resistance (Gasoline, Kerosene, etc.) P G P P-F
Alkali Resistance F-G G G-E F-G
Aromatic Hydrocarbons Resistance (Benzol, Toluol, etc.) p P-F F p
Electrical Properties G P E G
Flame Resistance P G P F-G
Halogenated Hydrocarbons Resistance (Degreaser Solvents) p p p P-G
Heat Resistance F G E (0]
Low-Temperature Flexibility G F-G G-E (0]
Nuclear Radiation Resistance F F-G G E
Oil Resistance p G p F-G
Oxidation Resistance F G E E
Ozone Resistance P G E (0]
Water Resistance G E G-E G-E
Weather, Sun Resistance F G E (0]

Ratings based on average performance of general-purpose compounds. Specific properties can usually be improved by selective compounding.

P Poor

F Fair

G Good

E Excellent

O Outstanding

Temperature Ranges of Insulation and Jacket Materials

Material Normal Low Normal High Special Low Special High
ECTFE -70°C 150°C — —
EPDM -55°C 105°C — 150°C
ETFE -65°C 150°C — —

FEP -70°C 200°C — —
Neoprene -20°C 60°C -55°C 90°C
PE -60°C 80°C — —
Plenum PVC -20°C 75°C — —
PP -40°C 105°C — —
PTFE -70°C 260°C — —
PVC -20°C 80°C -55°C 105°C
PVDF -20°C 125°C -40°C 150°/150°C
Rubber -30°C 60°C -55°C 75°C
Silicone -80°C 150°C — 200°C
TPE -40°C 105°C -50°C 125°C
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Current Ratings for Alpha Cables

The maximum continuous current
rating for a cable is limited

by conductor size, number of
conductors contained within the
cable, maximum temperature
rating of the cable, and
environmental conditions such as
ambient temperature and air flow.
To use the current capacity chart,
first determine conductor size,
temperature rating, and number
of conductors from the applicable
product description for the cable
of interest.

Next, find the current value on the
chart for the proper temperature
rating and conductor size. To
calculate the maximum current
rating/conductor, multiply the
chart value by the appropriate
conductor factor.

The chart assumes cable is
surrounded by still air at an
ambient temperature of 25°C.
Current values are in RMS
amperes and are valid for copper
conductors only. For conditions
other than specified, contact
Alpha Technical Support at
1-800-52-ALPHA.

Note: Current ratings are intended
as general guidelines for low-
power electronic communications
and control applications. Current
ratings for power applications
generally are set by regulatory
agencies such as UL, CSA, NEC,
and others.

Current (A)

100
90
80
70
60
50
40
30 / /
20 // /
10 35°C Temp. Rise _ /
9 AbgveAmbient 7 ~—
7 >
- o~
6 7
5 / PELTAPE i
4 > ,/ Atnuemz‘:f
/ g g
1 /
8 2

2 6

24

2

2 20

Conductor Size (AWG)

Current Ratings

No. of Conductors* Factor
1 1.6
2to 3 1.0
4105 0.8
6 to 15 0.7
16 to 30 0.5

*Do not count shields unless used as conductor.
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Signal Interference

When a particular installation is
prone to EMI/RFI/ESI interference
from either internal or external
sources, some form of cable
shielding will be required.

The types of interference—or
noise—cables are exposed to

can determine the type of cable
shielding required. There are
basically four types of noise which
will affect the wiring or cabling of
an instrument or control circuit:
static, magnetic, common mode,
and crosstalk noise.

Static Noise

This refers to signal distortion
due to the electrical field radiated
by a voltage source, which has
coupled into the signal-bearing
circuit. Simple shielding of the

full circuit is a typical means of
mitigating this electrostatic type
of interference. Foil shields, which
offer 100% shielding efficiency,
have proven most effective
against this type of interference.
It is critical that the shield be
continued to, and completely
encompass, the transmitting and
receiving ends of the circuit if
high levels of noise reduction are
required. Effective grounding

of the shield is also required,;
“floating” or non-grounded shields
only partially reduce the effects
of noise.

Magnetic Noise

Magnetic fields, radiated by
power wiring found in large AC
motors, transformers and knife
switches, can set up current flows
in opposition to the instrument
circuit field. The result is the
superimposing of a noise current
on the signal current. The simplest
and best means of mitigating

the effects of such magnetic
interference is by simple twisting
of the cable elements.

Common Mode Noise

Common mode interference is the
result of currents flowing between
different potential grounds located
at various points within a system.
Receivers with very high common
mode rejection ratios minimize this
type of interference.

Noise Level Chart

Noise Level Sources

Noise Sources

Crosstalk

This refers to the superimposing
of either pulsed DC or standard
AC signals carried on one wire
pair to another wire pair in close
proximity. Although pair twist
tends to reduce crosstalk levels,
the most effective means of
mitigation is individual cable pair
shielding coupled to pair twist.

Noise Levels

Once it has been determined that
noise currents are going to pose

a system problem, it becomes
necessary to determine if the noise
is of a low, medium or high level.
The table below gives general
guidelines as to the areas which
are subject to these generalized
noise levels:

Typical Locations

Electrolytic processes

Large motors, generators,

transformers Heavy processing plants
High Induction heatin such as steel mills
9 and foundries
Relay controls
Power Lines
Medium-size motors, )
Medium generators, transformers Average rvlwantufacturlng
ants
Relay controls P
Low Small motors, generators, Storage areas, labs, offices

transformers

and light assembly operations
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Shielding

Shielding Performance

The shielding of electronic
interconnect cables can

play a critical role in overall
system performance. System
configuration, type of signals
transmitted and proximity to
noise generating sources all must
be considered. These factors
plus the type of interference,
whether electromagnetic,
electrostatic discharge (ESD) or
radio frequency, will determine
the necessity and type of
shielding required. Alpha’s Xtra-
Guard cables are available in two
shielded constructions providing
protection for the majority of
installation needs.

Shield Coverage: Braided Shield

The effectiveness of a braided
shield depends upon the percent
coverage afforded by the shield.
Leakage in a braided shield is

due to air spaces which exist
between the weave. The following
equation can be used to determine
the percent coverage of a

braided shield.

_ 21 (D+2d)P
- C

Tan a

where

C = Number of carriers

D = Diameter under shield, inches
d = Diameter of one strand, inches
P = Picks per inch

a = Shield angle, degrees

K = Percent coverage, where

K= (2F-F?)x 100

and

_ NdP
I:_Sina

N = Number of strands per carrier

Shield Resistance

The D.C. resistance for braided
shields can be calculated using
the following equation:

N__ dR
" Cos a (NC)

where

R = D.C. resistance, ohms/
unit length

dR = D.C. resistance of 1 strand
end, ohms/unit length

N = Number of strand ends in
one carrier

C = Number of carriers

]
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Shield Effectiveness vs. Frequency
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Xtra-Guard Shielding Options

Alpha Aluminum/Polyester Foil Shielding

e Lightweight shielding

* Low cost

e Ease of termination with use of stranded tinned copper drain wire
* High-frequency interference

* 100% coverage over the core of cable conductors

Alpha aluminum/polyester foil shielding consists of an aluminum polyester
tape, foil side facing inward, with a 25% overlap and in contact with a stranded,
tinned copper drain wire equal in size to insulated cable conductors.

Jacket Aluminum/Polyester Foil Insulation

Ripcord Drain Wire Conductor

0“

Alpha Supra-Shield® (Foil/Braid) Shielding

» Ease of termination with use of stranded tinned copper drain wire

e High-frequency interference

¢ High physical strength

Alpha Supra-Shield® (foil/braid) shielding system consists of a unique triple-
laminate tape. An aluminum/polyester/aluminum tape is bonded in one
layer with a 25% overlap and in contact with a stranded tinned copper drain
wire equal in size to the insulated cable conductors. A 70% coverage tinned
copper braid shield is applied overall.

Jacket Triple-Laminate (Al/Poly/Al) Foil Shield Insulation

. —
/\ FraidedShieId ; Y

Ripcord Drain Wire s Conductor

Xtra-Guard Flexible Cable Braid Shielding

» EMI/RFI resistance in power, control and data applications

e Continuous shield continuity in flexing applications

* High physical strength

Xtra-Guard flexible cables have specific shielding requirements resulting from
the stresses of motion and flexing. Where foil shields will tear and lose
continuity, Xtra-Guard flexible cables use a flexible, 85% coverage, tinned copper
braid with a double jacket isolating the shield from the cable’s inner core.

Outer Jacket Inner Jacket Conductor
R = 22
Braided Shield Insulation
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Common Flexing Applications

application, you must consider

the four types of flexing that
may be encounter: Rolling Flex,
Bending or Tic-Toc Flex, Torsional
Flex, and Variable/Random Flex.

I n applying a cable to a flexing

Rolling Flex

Rolling flex applications include
linear motion associated with
cable track systems or single axis
slide apparatus. The most common
type of rolling flex includes cable
track systems where the cables
are “managed” within an enclosed
rolling motion carrier.

Bending Flex

Bending or tick toc flex occurs
when a cable is subjected to
repetitive motion at a fixed point
in the axis of the cable. The

Technical Data

Variable Flex

Var