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ELECTRICAL RESISTIVITY OF PURE METALS

Thefirst part of thistable givesthe electrical resistivity, in unitsof 108 Q m, for 28 common metallic elements as afunction of temperature. The
datarefer to polycrystalline samples. The number of significant figuresindicatesthe accuracy of thevalues. However, at low temperatures (especially
below 50 K) the electrical resistivity isextremely sensitive to sample purity. Thusthe low-temperature valuesrefer to samples of specified purity and
treatment. The references should be consulted for further information on this point, as well as for values at additional temperatures.

Thesecond part of thetablegivesresistivity valuesin the neighborhood of room temperaturefor other metallic el ementsthat have not been studied
over an extended temperature range.
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4. K. H. Hellwege, Ed., Landolt-Bornstein Numerical Data and Functional Relationships in Science and Technology, Group 11, Vol. 15,
Subvolume a, Springer-Verlag, Heidelberg, 1982.

5. L.A.Hall, Survey of Electrical Resistivity Measurements on 16 Pure Metalsin the Temperature Range 0 to 273 K, NBS Technical Note 365,
U.S. Superintendent of Documents, 1968.

ELECTRICAL RESISTIVITY IN108Qm

TIK Aluminum Barium Beryllium Calcium Cesium Chromium Copper
1 0.000100 0.081 0.0332 0.045 0.0026 0.00200
10 0.000193 0.189 0.0332 0.047 0.243 0.00202
20 0.000755 0.94 0.0336 0.060 0.86 0.00280
40 0.0181 291 0.0367 0.175 1.99 0.0239
60 0.0959 4.86 0.067 0.40 3.07 0.0971
80 0.245 6.83 0.075 0.65 4.16 0.215
100 0.442 8.85 0.133 0.91 5.28 16 0.348
150 1.006 14.3 0.510 1.56 843 45 0.699
200 1.587 20.2 1.29 2.19 12.2 77 1.046
273 2.417 30.2 3.02 311 18.7 11.8 1.543
293 2.650 33.2 3.56 3.36 20.5 125 1.678
298 2.709 34.0 3.70 3.42 20.8 12,6 1712
300 2.733 343 3.76 345 21.0 12.7 1.725
400 3.87 51.4 6.76 47 15.8 2.402
500 4.99 724 9.9 6.0 20.1 3.090
600 6.13 98.2 13.2 73 24.7 3.792
700 7.35 130 16.5 8.7 29.5 4514
800 8.70 168 20.0 10.0 34.6 5.262
900 10.18 216 237 114 39.9 6.041
TIK Gold Hafnium Iron Lead Lithium Magnesium Manganese
1 0.0220 1.00 0.0225 0.007 0.0062 7.02
10 0.0226 1.00 0.0238 0.008 0.0069 18.9
20 0.035 111 0.0287 0.012 0.0123 54
40 0.141 252 0.0758 0.074 0.074 116
60 0.308 453 0.271 0.345 0.261 131
80 0.481 6.75 0.693 49 1.00 0.557 132
100 0.650 9.12 1.28 6.4 173 0.91 132
150 1.061 15.0 3.15 9.9 3.72 184 136
200 1.462 21.0 5.20 13.6 571 275 139
273 2.051 304 857 19.2 8.53 4.05 143
293 2214 331 9.61 20.8 9.28 4.39 144
298 2.255 33.7 9.87 211 9.47 4.48 144
300 2271 34.0 9.98 213 9.55 451 144
400 3.107 481 16.1 29.6 134 6.19 147
500 3.97 63.1 23.7 38.3 7.86 149
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ELECTRICAL RESISTIVITY OF PURE METALS (continued)

TIK Gold Hafnium Iron Lead Lithium Magnesium Manganese
600 4.87 785 329 9.52 151
700 5.82 44.0 11.2 152
800 6.81 57.1 12.8
900 7.86 144
TIK Molybdenum Nickel Palladium Platinum Potassium Rubidium Silver
1 0.00070 0.0032 0.0200 0.002 0.0008 0.0131 0.00100
10 0.00089 0.0057 0.0242 0.0154 0.0160 0.109 0.00115
20 0.00261 0.0140 0.0563 0.0484 0.117 0.444 0.0042
40 0.0457 0.068 0.334 0.409 0.480 121 0.0539
60 0.206 0.242 0.938 1.107 0.90 194 0.162
80 0.482 0.545 1.75 1.922 134 2.65 0.289
100 0.858 0.96 2.62 2.755 1.79 3.36 0.418
150 1.99 221 4.80 476 2.99 5.27 0.726
200 313 3.67 6.88 6.77 4.26 7.49 1.029
273 4.85 6.16 9.78 9.6 6.49 115 1.467
293 5.34 6.93 10.54 105 7.20 12.8 1.587
298 5.47 7.12 10.73 10.7 7.39 131 1.617
300 5.52 7.20 10.80 10.8 747 133 1.629
400 8.02 11.8 14.48 14.6 2.241
500 10.6 17.7 17.94 18.3 2.87
600 131 255 21.2 219 353
700 15.8 321 24.2 254 421
800 184 355 27.1 28.7 491
900 212 38.6 294 32.0 5.64
T/IK Sodium Strontium Tantalum Tungsten Vanadium Zinc Zirconium
1 0.0009 0.80 0.10 0.000016 0.0100 0.250
10 0.0015 0.80 0.102 0.000137 0.0145 0.0112 0.253
20 0.016 0.92 0.146 0.00196 0.039 0.0387 0.357
40 0.172 1.70 0.751 0.0544 0.304 0.306 1.44
60 0.447 2.68 1.65 0.266 111 0.715 3.75
80 0.80 3.64 2.62 0.606 241 115 6.64
100 1.16 458 3.64 1.02 401 1.60 9.79
150 2.03 6.84 6.19 2.09 8.2 271 17.8
200 2.89 9.04 8.66 3.18 124 3.83 26.3
273 4.33 12.3 12.2 4.82 18.1 5.46 38.8
293 4.77 13.2 131 5.28 19.7 5.90 421
298 4.88 134 134 5.39 20.1 6.01 429
300 4.93 135 135 5.44 20.2 6.06 433
400 17.8 18.2 7.83 28.0 8.37 60.3
500 222 229 10.3 34.8 10.82 76.5
600 26.7 274 13.0 41.1 13.49 91.5
700 31.2 31.8 15.7 47.2 104.2
800 35.6 35.9 18.6 53.1 114.9
900 40.1 215 58.7 123.1
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ELECTRICAL RESISTIVITY OF PURE METALS (continued)

Element

Antimony
Bismuth
Cadmium
Cerium (B, hex)
Cerium (y, cub)
Cobalt
Dysprosium
Erbium
Europium
Gadolinium
Gallium
Holmium
Indium
Iridium
Lanthanum
L utetium
Mercury
Neodymium
Niobium
Osmium
Polonium
Praseodymium
Promethium
Protactinium
Rhenium
Rhodium
Ruthenium
Samarium
Scandium
Terbium
Thallium
Thorium
Thulium

Tin
Titanium
Uranium
Ytterbium
Yttrium

TIK

273
273
273
290—300
298
273
290—300
290—300
290—300
290—300
273
290—300
273
273
290—300
290—300
298
290—300
273
273
273
290—300
290—300
273
273
273
273
290—300
290—300
290—300
273
273
290—300
273
273
273
290—300
290—300

Electrical
resistivity
108Qm

39
107
6.8
82.8
74.4
5.6
92.6
86.0
90.0
131
13.6
81.4
8.0
a7
61.5
58.2
96.1
64.3
15.2
8.1
40
70.0
75 est.
177
17.2
4.3
7.1
94.0
56.2
115
15
14.7
67.6
115
39
28
25.0
59.6
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ELECTRICAL RESISTIVITY OF SELECTED ALLOYS

These values were obtained by fitting all available measurements to a theoretical formulation describing the temperature
and composition dependence of the electrical resistivity of metals. Some of the values listed here fall in regions of
temperaturend composition where no actual measurements exist. Details of the procedure may be found in the reference.

Values of the resistivity are given in units of8lQ m. General comments in the preceding table for pure metals also
apply here.

REFERENCE

C.Y. Ho, et al.J. Phys. Chem. Ref. Dath2, 183-322, 1983

Aluminum-Copper

100 K 273K 293 K 300 K 350 K 400 K
Wt % Al
IR 0.531 251 2.74 2.82 3.38 3.95
957 0.895 2.88 3.10 3.18 3.75 4.33
ol 1.38 3.36 3.59 3.67 4.25 4.86
85p 1.88 3.87 4.10 4.19 4.79 5.42
8P 2.34 4.33 4.58 4.67 5.31 5.99
70 3.02 5.03 531 5.41 6.16 6.94
6P 3.49 5.56 5.88 5.99 6.77 7.63
50 4.00 6.22 6.55 6.67 7.55 8.52
40 7.57 7.96 8.10 9.12 10.2
30° 11.2 11.8 12.0 135 15.2
25 16.3 17.2 17.6 19.8 22.2
15 12.3
100 8.71 10.8 11.0 111 11.7 12.3
5¢ 7.92 9.43 9.61 9.68 10.2 10.7
1b 3.22 4.46 4.60 4.65 5.00 5.37

Aluminum-Magnesium

100 K 273 K 293K 300 K 350 K 400 K
Wt % Al
9 0.958 2.96 3.18 3.26 3.82 4.39
95° 3.01 5.05 5.28 5.36 5.93 6.51
90r 5.42 7.52 7.76 7.85 8.43 9.02
1P 14.0 17.1 17.4 17.6 18.4 19.2
&b 9.93 131 134 135 14.3 15.2
12 2.78 5.92 6.25 6.37 7.20 8.03

Copper-Gold

100 K 273K 293K 300 K 350 K 400 K
Wt % Cu
9 0.520 1.73 1.86 191 2.24 2.58
95° 121 241 2.54 2.59 2.92 3.26
90r 211 3.29 4.42 3.46 3.79 4.12
85° 3.01 4.20 4.33 4.38 4.71 5.05
80r 3.95 5.15 5.28 5.32 5.65 5.99
70 591 7.12 7.25 7.30 7.64 7.99
60° 8.04 9.18 9.13 9.36 9.70 10.05
50° 9.88 11.07 11.20 11.25 11.60 11.94
log 11.44 12.70 12.85 12.90 13.27 13.65
30° 12.43 13.77 13.93 13.99 14.38 14.78
25° 12.59 13.93 14.09 14.14 14.54 14.94
15° 11.38 12.75 12.91 12.96 13.36 13.77
10¢ 9.33 10.70 10.86 10.91 11.31 11.72
5¢ 5.91 7.25 7.41 7.46 7.87 8.28
1° 2.00 3.40 3.57 3.62 4.03 4.45
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