
Cross
Diameter Resistance Surface sectional
mm at 20 °C cm2/Ω1) Weight area area
A-1 APM Ω/m at 20 °C g/m cm2/m mm2

10.0 10.0 0.0185 17017 558 314 78.5
9.5 9.5 0.0205 14590 503 298 70.9

9.27 0.0215 13555 479 291 67.5
8.25 8.25 0.0271 9555 380 259 53.5
8.0 8.0 0.0288 8713 357 251 50.3
7.35 7.35 0.0342 6757 301 231 42.4
7.0 7.0 0.0377 5837 273 220 38.5
6.54 0.0432 4760 239 205 33.6
6.5 6.5 0.0437 4673 236 204 33.2
6.0 6.0 0.0513 3676 201 188 28.3
5.83 0.0543 3372 190 183 26.7
5.5 5.5 0.0610 2831 169 173 23.8
5.0 5.0 0.0738 2127 139 157 19.6
4.75 4.75 0.0818 1824 126 149 17.7
4.62 0.0865 1678 119 145 16.8
4.5 4.5 0.0912 1551 113 141 15.9
4.25 4.25 0.102 1306 101 134 14.2
4.11 0.109 1181 94.2 129 13.3
4.06 0.112 1139 91.9 128 12.9
4.0 4.0 0.115 1089 89.2 126 12.6
3.75 3.75 0.131 897 78.4 118 11.0
3.65 0.139 827 74.3 115 10.5
3.5 3.5 0.151 730 68.3 110 9.62
3.35 0.165 640 62.6 105 8.81
3.25 3.25 0.175 584 58.9 102 8.30
3.2 0.180 558 57.1 101 8.04

Standard Diameter range Resistivity Density
stock items Alloy mm Ωmm2m-1 gcm-3

■ KANTHAL A-1 10.0-0.050 1.45 7.10
■ KANTHAL APM 10.0-0.20 1.45 7.10

°C 20 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
C

t
1.00 1.00 1.00 1.00 1.00 1.01 1.02 1.02 1.03 1.03 1.04 1.04 1.04 1.04 1.05

To obtain resistance at working temperature, multiply by the factor Ct in the following table:

KANTHAL A-1, APM
Wire

Cross
Diameter Resistance Surface sectional
mm at 20 °C cm2/Ω1) Weight area area
A-1 APM Ω/m at 20 °C g/m cm2/m mm2

3.0 3.0 0.205 459 50.2 94.2 7.07
2.95 0.212 437 48.5 92.7 6.83
2.9 2.9 0.220 415 46.9 91.1 6.61
2.8 2.8 0.235 374 43.7 88.0 6.16
2.65 0.263 317 39.2 83.3 5.52
2.6 2.6 0.273 299 37.7 81.7 5.31
2.5 2.5 0.295 266 34.9 78.5 4.91
2.4 0.321 235 32.1 75.4 4.52
2.34 0.337 218 30.5 73.5 4.30
2.3 2.3 0.349 207 29.5 72.3 4.15
2.25 0.365 194 28.2 70.7 3.98
2.2 2.2 0.381 181 27.0 69.1 3.80
2.05 0.439 147 23.4 64.4 3.30
2.03 0.448 142 23.0 63.8 3.24
2.0 2.0 0.462 136 22.3 62.8 3.14
1.83 0.551 104 18.7 57.5 2.63
1.8 1.8 0.570 99 18.1 56.5 2.54
1.7 1.7 0.639 83.6 16.1 53.4 2.27
1.6 0.695 73.7 14.8 51.2 2.09
1.6 0.721 69.7 14.3 50.3 2.01
1.5 1.5 0.821 57.4 12.5 47.1 1.77
1.4 0.942 46.7 10.9 44.0 1.54
1.3 1.09 37.4 9.42 40.8 1.33
1.2 1.2 1.28 29.4 8.03 37.7 1.13
1.1 1.53 22.6 6.75 34.6 0.950
1.0 1.0 1.85 17.0 5.58 31.4 0.785

1) cm2/Ω = I2 · Ct /p (I = Current, Ct = temperature factor, p = surface load W/cm2)



2. Physical and Mechanical properties
KANTHAL
APM A-1 A AF AE

Max continuous operating temperature
(element temperature in air), °C 1425 1400 1350 1300 1300

°F 2600 2550 2460 2370 2370

Nominal composition, % Cr 22 22 22 22 22
Al 5.8 5.8 5.3 5.3 5.3
Fe Balance Balance Balance Balance Balance
Ni – – – – –

Density, g/cm3 7.10 7.10 7.15 7.15 7.15
Ib/in3 0.256 0.256 0.258 0.258 0.258

Resistivity at 20 °C, Ω mm2m-1 1.45 1.45 1.39 1.39 1.39
at 68 °F Ω/cmf 872 872 836 836 836

Temperature factor of the resistivity, Ct

250 °C 480 °F 1,00 1.00 1.01 1.01 1.01
500 °C 930 °F 1.01 1.01 1.03 1.03 1.03
800 °C 1470 °F 1.03 1.03 1.05 1.05 1.05
1000 °C 1830 °F 1.04 1.04 1.06 1.06 1.06
1200 °C 2190 °F 1.05 1.04 1.06 1.06 1.06

Coefficient of thermal expansion, K-1

20-100 °C 68-210 °F – – – – –
20-250 °C 68-480 °F 11·10-6 11·10-6 11·10-6 11·10-6 11·10-6

20-500 °C 68-930 °F 12·10-6 12·10-6 12·10-6 12·10-6 12·10-6

20-750 °C 68-1380 °F 14·10-6 14·10-6 14·10-6 14·10-6 14·10-6

20-1000 °C 68-1840 °F 15·10-6 15·10-6 15·10-6 15·10-6 15·10-6

Thermal conductivity at 50 °C W m-1K-1 11 11 11 11 11
at 122 °F Btu in ft-2h-1 °F-1 76 76 76 76 76

Specific heat capacity, kJ kg-1K-1, 20 °C 0.46 0.46 0.46 0.46 0.46
Btu lb-1 °F-1, 68 °F 0.110 0.110 0.110 0.110 0.110

Melting point (approx.), °C 1500 1500 1500 1500 1500
°F 2730 2730 2730 2730 2730

Mechanical properties* (approx.)
Tensile strength, N mm-2 680 680 725 700 720

psi 98600** 110200 105200 101500 104400

Yield point, N mm-2 470 545 550 500 520
psi 68200** 79000 79800 72500 74500

Hardness, Hv 230 240 230 230 230

Elongation at rupture, % 20** 20 22 23 20

Tensile strength at 900 °C, N mm-2 40 34 34 37 34
at 1650 °F, psi 5800 4900 4900 5400 4900

Creep strength ***
at 800 °C, N mm-2 8.2 1.2 1.2 – 1.2
at 1470 °F, psi 1190 70 70 – 170
at 1000 °C, N mm-2 – 0.5 0.5 – –
at 1830 °F, psi – 70 70 – –
at 1100 °C, N mm-2 – – – 0.7 –
at 2010 °F, psi – – – 100 –
at 1200 °C, N mm-2 – – – 0.3 –
at 2190 °F, psi – – – 40 –

Magnetic properties 1) 1) 1) 1) 1)

Emissivity, fully oxidized condition 0.70 0.70 0.70 0.70 0.70

* The values given apply for sizes of approx. 1.0 mm diameter 0.04 in.
** 4.0 mm 0.16 in. Thinner gauges have higher strength and hardness values while the corresponding values are lower for

thicker gauge.
*** Calculated from observed elongation in a Kanthal standard furnace test. 1 % elongation after 1000 hours.
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1) Magnetic (Curie point approx. 600 °C  1100 °F)
2) Non-magnetic
3) Slightly magnetic

4) Magnetic up to °C/°F (Curie point) 610/1130
5) Magnetic up to °C/°F (Curie point) 530/990
6) ± 10 %

NIKROTHAL NIFETHAL
D ALKROTHAL N 80 N 70 N 60 N40 N20 70 52

1300 1100 1200 1250 1150 1100 1050 600 600
2370 2010 2190 2280 2100 2010 1920 1110 1110

22 15 20 30 15 20 24 – –
4.8 4.3 – – – – – – –
Balance Balance – – Balance Balance Balance Balance Balance
– – 80 70 60 35 20 72 52

7.25 7.28 8.30 8.10 8.20 7.90 7.80 8.45 8.20
0.262 0.263 0.300 0.293 0.296 0.285 0.281 0.305 0.296

1.35 1.25 1.09 1.18 1.11 1.04 0.95 0.20 0.436)

812 744 655 709 668 626 572 120 220

1.01 1.02 1.02 1.02 1.04 1.08 1.12 2.19 1.93
1.03 1.05 1.05 1.05 1.08 1.15 1.21 3.66 2.77
1.06 1.10 1.04 1.04 1.10 1.21 1.28 – –
1.07 1.11 1.05 1.05 1.11 1.23 1.32 – –
1.08 – 1.07 1.06 – – – – –

– – – – – – – – 10·10-6

11·10-6 11·10-6 15·10-6 14·10-6 16·10-6 16·10-6 16·10-6 – –
12·10-6 12·10-6 16·10-6 15·10-6 17·10-6 17·10-6 17·10-6 13·10-6 –
14·10-6 14·10-6 17·10-6 16·10-6 18·10-6 18·10-6 18·10-6 – –
15·10-6 15·10-6 18·10-6 17·10-6 18·10-6 19·10-6 19·10-6 15·10-6 –

11 16 15 14 14 13 13 17 17
76 110 104 97 97 90 90 120 120

0.46 0.46 0.46 0.46 0.46 0.50 0.50 0.52 0.50
0.110 0.110 0.110 0.110 0.110 0.119 0.119 0.120 0.120

1500 1500 1400 1380 1390 1390 1380 1430 1435
2730 2730 2550 2515 2535 2535 2515 2610 2620

670 630 810 820 730 675 675 640 610
97200 91400 117500 118900 105900 97900 97900 92800 88500

485 455 420 430 370 340 335 340 340
70300 66000 60900 62400 53700 49300 48600 49300 49300

230 220 180 185 180 180 160 – –

22 22 30 30 35 35 30 – 30

34 30 100 120 100 120 120 – –
4900 4300 14500 17400 14500 17400 17400 – –

1.2 1.2 15 – 15 20 20 – –
170 170 2160 – 2160 2900 2900 – –
0.5 1 4 – 4 4 4 – –
70 140 580 – 580 580 580 – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –

1) 1) 2) 2) 3) 2) 2) 4) 5)

0.70 0.70 0.88 0.88 0.88 0.88 0.88 0.88 0.88



CUPRO- MANGA- CUPROTHAL
THAL 49 NINA 43 30 15 10 05

Nominal composition, % Ni 44 4 23 11 6 2
Cu Balance Balance Balance Balance Balance Balance
Fe +

Other 1 Mn 11 Mn 1.5 Mn

Density, g/cm3 8.9 8.4 8.9 8.9 8.9 8.9
Ib/in3 0.321 0.3+2 0.321 0.321 0.321 0.321

Resistivity at 20 °C,  Ω mm2m-1 0.49 0.43 0.30 0.15 0.10 0.05
at 68 °F Ω/cmf 295 259 180 90 60 30
Temperature coefficient of resistance,

Km x 10-6/°C ±20/±60 ±15 250 400 700 1300
Temperatur range, °C -55-150 15-35 20-105 20-105 20-105 20-105

Linear expansion coefficient
Coefficient x 10-6/°C 14 18 16 16 16 16.5

Temperatur range, °C 20-100 20-100 20-100 20-100 20-100 20-100

Thermal conductivity at 50 °C, Wm-1K-1 21 22 35 60 90 130
at 122 °F Btu in ft-2h-1 °F-1 146 153 243 460 624 901

Specific heat capacity, kJ kg-1K-1, 20 °C 0.41 0.41 0.37 0.38 0.38 0.38
Btu lb-1°F-1, 68 °F 0.098 0.098 0.088 0.091 0.091 0.091

Melting point (approx.), °C 1280 1020 1150 1100 1095 1090
°F 2336 1868 2102 2012 2003 1994

Mechanical properties* (approx.)
Tensile strength, N mm-2, min. 420 290 340 250 230 220

psi, min. 60900 42050 49300 36200 33350 31900
N mm-2, max. 690 640 690 540 680 440

psi, max. 100100 92800 100100 78300 98600 63800

Elongation at rupture, % 30 30 30 30 30 30

Magnetic properties        Non-magnetic
















